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INTESTINAL TUBERCULOSIS: AN ANALYSIS OF 346 CASES 
DIAGNOSED BY ROUTINE INTESTINAL RADIOGRAPHY 
ON 5,529 ADMISSIONS FOR PULMONARY TUBERCULOSIS, 1924-49° t 


By Rocer S. M.D. 


AND 


LEONARD J. BristoL, M.D. 


(From the Trudeau-Saranac 


BrGINNING in 1924, all patients with 
pulmonary tuberculosis admitted — to 
Trudeau Sanatorium were given a rou- 
tine barium motor meal in a radiologic 
search for intestinal tuberculosis. This 
practice was disccntinued in 1949 after 
just 25 years. The »xamination has since 
been reserved only for those patients 
with suggestive symptoms, open cavity, 
or positive sputum, or both. 

Not long ago, intestinal tuberculosis 
was considered the commonest compli- 
cation of pulmonary tuberculosis. It 
isnow usually regarded as a relatively 
minor problem, not only because it is 
seen less frequently but also because 
of its very satisf: ictory response to var- 
ious chemother: ape utic agents!®™, 

Materials and Methods. The clinical rec- 


rds of all 6.269 patients admitted to Tru- 


leau Sanatorium between July 1, 1924, and 
June “0, 1949. were reviewed. There were 
3,529  ases available for analysis after exclud- 
ing 741. cases for the following reasons: 


tPre-onted at the 


Springs. Va., November 2, 1953. 


Institute, Trudeau, New York) 


No pulmonary or extrapulmonary tuber- 
culosis 476 
Tuberculosis: Diagnosed but no intestinal 
examination made: 

a) Discharged alive after less than 30 


days at sanatorium® 192 
b) Readmission and intestinal series 

negative on previous admission 52 
c) Examination refused 13 


d) “Too sick” for examination Fi 


740 


The technique and interpretation of the 
barium motor meal is adequately described 
elsewhere®. The reliability of the roentgeno- 
graphic examination as checked by the ne- 
cropsy is well established5.®-16, 

Of the 346 cases finally classified as hav- 
ing intestinal tuberculosis by this technique 
there were intestinal films available for re- 
view in 176; 25 other cases previously read 
as negative were also reviewed. There was 
one instance in which the review interpreta- 
tion was “negative” where the original inter- 
pretation was “strongly suspicious”; there 
was also one case where the review was con- 
sidered “suspicious” when the original read- 


study was made possible by a grant-in-aid from the Committee on Medical Research 
{the \merican Trudeau Society, Medical Section of the N 


National Tuberculosis Association. 


Annual Meeting, American Clinical and Climatological Association, Hot 


ffort was made to follow these patients after discharge. 
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ing was “negative”. In all other cases re- 
viewed there was essential agreement between 
the original and review interpretations, even 
without benefit of the fluoroscopic notes. Be- 
cause of this consistency, the 170 
classified as “positive” or “strongly suspicious” 
with no films available for review, were clas- 
sified as having intestinal tuberculosis with- 
out further question. Nineteen other cases 
originally interpreted as “slightly suspicious” 
were classified as not having iedeotiea’ tuber- 
culosis. 


cases 


Chest roentgenograms taken on admission 
were available for review in 306 of the 346 
cases. In contrast to the experience with in- 
testinal films, changes in the interpretation of 
extent of disease as measured by the N. T. A. 
classification were made in 92 or 30% of 
cases, (Table 1). Thus 16 were reduced and 
76 increased, or about a 20% net increase, 
mostly from moderately advanced to far ad- 


TABLE 1. 


INTESTINAL TUBERCULOSIS 


as follows: laryngitis 32, pleurisy with eff 
sion 9, otitis media 7, genitourinary 6, bon: 
and joint 2, cervical adenitis 2, and peritonitis 

All patients received general hygienic treat 
ment, modified bed rest and frequent ultra 
violet irradiation of the lower half of th 
body. Modified bed rest is defined as about 
20 to 21 hours per day reclining in bed or 
on a chaise longue. Beginning about 1930 they 
received cod liver oil and tomato juice daily 
The duration of sanatorium residence varied 
from one to 99 months with a mean of 12.1] 
months. One hundred nineteen received som: 
form of collapse for their pulmonary disease 
pneumothorax 82, phrenic 25, thoracoplasty 
9, and pneumoperitoneum 3. Thirteen ad- 
mitted after October, 1946, received strepto- 
mycin or PAS or both, but none more than 
1 gm. streptomycin plus 12 gm. PAS daily 


for 3 months. 


CHANGES OF INTERPRETATION OF EXTENT OF PULMONARY 


DISEASE IN 306 CASES 


Original N.T.A 
Classification Minimal 
Minimal 
Moderately Advanced 2 
Far Advanced l 
Total 3 


vanced. It was impractical to review the 
chest films in the 5,183 cases without Roent- 
gen evidence of intestinal tuberculosis. The 
original classifications of these cases and of 
the 40 with intestinal tuberculosis and no 
available chest films were therefore of neces- 
sity retained. 

The background features of the 346 cases 
are reviewed briefly. Most of the patients 
were young adults with an age distribution 
from 16 to 54 and a mean of 29.2 years. 
There were 54% males. All were white with 
a preponderance of northern European ances- 
try and a_ favorable back- 
ground. The admission policy of the Sana- 
torium during these years was to exclude 
the seriously or hopelessly ill including those 
with severe diarrhea, or abdominal cramps, 
or both. 

Significant nontuberculous complications 
were present as follows: heart disease 4, 
syphilis 4, bronchial asthma 3, bronchiectasis 
2. peptic ulcer 2, and diabetes mellitus 1. 

Tuberculous complications were recorded 


socio-economic 


( hanged to: 


Moderately Far 
Advanced idranced Total 
3 ) 3 
73 75 
13 14 
16 73 2 


Each case discharged alive was followed by 
routine annual questionnaire and by special 
letters to physic ians, hospitals and boards ot 
health. 

The method of computing proportions | 
patients in the various post-discharg. cate- 
gories of Fig. 2 has been labelled the “anni- 
versary method”; it is a useful refinement of 
the life table principle developed by Bos- 
worth and Alling‘. If the living patient was 
not well enough to work 4 to 5 hours a day 
for from 6 to 18 months, he was classified 
as “sick” for one year, from 19 to 30 months 
2 years, and so on. When detailed informa- 
tion could not be obtained, the case was clas 
sified as “contact lost”. 

Differences in proportions were test 1 for 
statistical significance by the standard error 
difference which 


might have arisen from chance alone in n0 


and chi-square tests. A 


more than 2% of the cases was considered 


significant. 
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Results. The non- 
respiratory symptoms recorded during 
the 6 months before admission and 
during sanatorium residence are listed 
by order of frequency in Table 2. There 
were 35 patients with no symptoms 
other than respiratory. It has been re- 


NON-RESPIRATORY SYMPTOMS 
BEFORE AND DURING SANATORIUM 
INTESTINAL TUBERCULOSIS 


Temperature elevation to 99.2 
or higher 

Easy fatigability 

Nausea and vomiting 

Night sweats 

Loss of weight 

Dyspepsia 

Grippe-like illness 

cramps 

\norexia 

Constipation 

None 

Diarrhea 

Malaise 

\lternatin g constipation and 
diarrhea 


INTESTINAL 


TUBERCULOSIS 245 
varied with the extent of pulmonary 
disease (Table 3)°. In a similar study, 
Williams found roentgenographic evi- 
dence of intestinal tuberculosis in 2.8% 
of 216 minimal, 7.7% of 790 moderately 
advanced, and 25.4% of 2,205 far ad- 
vanced cases", 


AND SIGNS OCCURRING 
RESIDENCE 346 


FOR 6 MONTHS 
PATIENTS WITH 


Number “6 of 346 Cases 


246 71.0 
168 48.5 
154 44.5 
147 $2.5 
116 33.5 
S85 24.6 
6S 19.8 
16.5 
16.2 
43 12.4 
10.1 
29 8 4 
25 


TABLE 38.— INCIDENCE OF INTESTINAL TUBERCULOSIS BY EXTENT 
OF PULMONARY DISEASE 
Intestinal Tuberculosis 
Found 

N.T.A. Classification Admissions No. 
Minimal 1,429 14 1.0 
Moderately Advanced 3,362 150 4.5 
Far Advanced 738 182 24.7 
Total 5,529 346 6.3 

s** 


** S—Signif 
NS 


ported that the symptomatology has 


little diagnostic value?; 34%®, and 
have been re ported to have no symp- 
tom 

EXTENT OF DISEASE. As has been ob- 
served by others?*.7:516 the incidence 
of intestinal tuberculosis in this series 


*If all admissions were reclassified as indicatec 


samp| (Table 1), the incidence 

Mode. ately Advanced 6.1%, and Far Advanced 10.8% (S). 
was ide, the incidence would have been Mi 

Far vanced 18.1% (S). 


icant 


Non-significant 


In Fig. 3 it will be noted that the 
tuberculosis mortality was also higher 
in those with far advanced than in 
those with moderately advanced pul- 
monary disease. The sample of minimal 
disease was too small for reliable com- 
parison. 


1 by the upgrading necessary in the 306 case 


of intestinal tuberculosis would have been Minimal 1.0%, 


When no reclassification of any case 
nimal 1.0%, Moderately Advanced 6. 1% and 
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AGE AND SEX. The relationship of age 
and sex to the incidence of intestinal 
tuberculosis complicating pulmonary 
tuberculosis is shown in Table 4. Intes- 
tinal tuberculosis was somewhat more 
frequent in females 15 to 23 years of 


INTESTINAL 


tuberculosis 


rUBERCULOSIS 


is commoner in youngt 


and in females’. 


CAVITATION AND SPUTUM BACTERIOI 


ocy. The presence or absence of cavi 
tation was interpreted from the single 
and stereoscopic chest roentgenogram. 


TABLE 4 INCIDENCE OF INTESTINAL TUBERCULOSIS BY AGE AND SEX 
Male Female Both Seres 
Intestinal Intestinal Intestine 
Tuberculosis T ube reulosis Tube reuli 
Age of - 
ni Cases No (‘ases Vo (ase No 
15-23 536 39 7.3 666 202 98 7 
24-33 1,389 89 6.4 1316 77 5.9 2.705 166 6] 
34-4 898 56 6.2 72 31 $3 1,622 87 »4 
Total 2.823 184 6.5 2.706 162 6.0 5.529 AG 6.3 
NS 
TABLE 5 INCIDENCE OF INTESTINAL TUBERCULOSIS BY AGE OF PATIENT 
AND EXTENT OF PULMONARY DISEASE 
Minimal Moderately Advanced Far Advanced Total 
Intestinal Intestinal Intestinal Intestina 
Tube reulosis Tuberculosis reulosi Tube 
{ge of 
Patic nt Cases No (Cases No (ases No / (as Vo 
15-23 S81 2 0.5 681 10 5.9 140 51 1,202 98 7 
24-33 737 1.1 1,642 77 326 24.9 2.705 166 61 
34+ 311 1.$ 1,039 338° 8.2 272 Is 4 1,622 87 
Total 1,429 14 1.0 3.362 150 1.5 738 182 24.7 5.529 346 
NS Ns s NS 


TABLE 6 


THE SPUTUM BACTERIOLOGY AND CAVITY FINDINGS IN 


346 CASES 


OF INTESTINAL TUBERCULOSIS 


Cavity Observed 
During Reside nee 


Yes 216 
No 69 
Uncertain 23 

Totals 308 


age than in those 24 years of age an 
older. 


Sputum Positive Sputum Ne qatinre 


d 


That this is particularly true of those 
with far advanced pulmonary disease 


is shown in Table 5. 
other important sex 


Others have observed that 


There were no 
and age difference 


al 


intestin: 


S. 


All 
{// ( 
13 229 
22 91 
3 26 
38 346 


After 1941, planigrams were also avail- 
able in a few cases. The sputum bae- 
teriology consisted in 50-hour conce?- 
trated smears for acid fast bacilli made 
at 2 to 4 week intervals until 19:6, at 
which time cultures of sputum for M. 


tuberculosis were introduced. G.stric 


~ 

wt 
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r washing cultures were not used until Dyspepsia 5 
1939. Nausea, vomiting, and abdominal cramps 2 
Tl t | t Nausea only l 

)1 le sputum bac eriology and cavity Dyspepsia and diarrhea | 
Vi findings In the 346 cases ‘of inte stinal Abdominal cramps and diarrhea l 
gl tuberculosis are shown in Table 6. In No symptoms 12 
un other words, there were 22 patients 
lotal 22 


with intestinal tuberculosis whose spu- 
tum bacteriology was consiste ntly neg- It has frequently been observed that 
ative and in whom no cav ity was ever intestinal tuberculosis was much more 
detected. The non-re apie atory symp- frequent in the presence of 
toms recorded in these 22 pi atients were and positive sputum?" than in their 
ania as follows: absence. 


7.7 INCIDENCE OF INTESTINAL TUBERCULOSIS 
61 BY YEAR OF ADMISSION AND EXTENT OF PULMONARY DISEASE 


50- 
—— FAR ADV 
—--—--MOD ADV 
—-—MINIMAL 
‘| 
30- 
rhe 
il = 
oO 
‘ 20- 
6 1 
GENERAL TREND 
to 
\s 
== 
25 18) 35 ‘40 ‘45 
YEAR OF ADMISSION 
Fie. 1.—Incidence of Intestinal Tuberculosis by Year of —o and Extent of the Pulmonary 
Disease. Straight Line Trends by the Least Square Method. 
TABLE 7.-COURSE OF INTESTINAL TUBERCULOSIS AS MEASURED BY 
SERIAL BARIUM MOTOR MEALS 
O vail- Serial Barium 
m_ bac- Motor Meals No. 
concen Cleared entirely 72 20.8 
li vade Improved 93 26.9 
Same 33 9.5 
19:36, at Worse 6 1.7 
for M No re-examination 142 41.0 
C.astric 


Totals 346 100.0 
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CHRONOLOGY. There was a marked 
drop in the incidence of intestinal tu- 
berculosis during the 25-year period, 
1924-49. Figure 1 shows the yearly 
incidence by the extent of the pulmo- 
nary disease and the straight line long- 
term trends, computed by the least 
square method, not only by the extent 
of the pulmonary disease but also for 
the group as a whole; the drop seemed 


INTESTINAL TUBERCULOSIS 


gen examinations, is shown in Table 7 

Eighteen of the 346 cases of intestinal! 
tuberculosis developed during sanato1 
ium residence after a previous negativ: 
barium examination. These cases wer: 
somewhat more apt to improve than 
those with disease present on admis 
sion. In addition, other evidence sug 
gested that there was more improve 
ment in those with moderately than 


INTESTINAL PLUS PULMONARY TUBERCULOSIS 


ANNUAL STATUS OF 346 CASES 


\ 
\ LOST 
\ 
\ 
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\ 
\ 
\ 
z \ 
WwW 
a 
SICK 
a DEAD-TB 
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10 15 20 25 


YEARS AFTER ADMISSION 


Fig. 2.—Annual Status of 346 


to begin in the early 1930's but was 
most noticeable in the early 1940's. 
Also, the drop seems at first glance to 
have been larger the more advanced 
the pulmonary lesion. Actually the per- 
centage drop for each category was 
roughly the same (Fig. 1). 

COURSE OF INTESTINAL TUBERCULOSIS 
AT SANATORIUM. The course of the 
disease, as determined by serial Roent- 


Cases of Intestinal Tuberculosis. 


with far advanced pulmonary disease 
and in those with collapse than v ith 
no collapse. However, re-examination 
was also less frequently made the more 
advanced the case. In a similar study 
of intestinal tuberculosis with very ad- 
vanced disease, Williams in 1939 re- 
ported that 10% of his cases were | )SI- 
tive on admission and later bec:me 
negative, 15% were negative on ac mis- 


ise 
ith 


yre 
dy 
id- 
re- 
)si- 
me 
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sion and became positive later, 35% 
were positive and remained positive, 
and in 40% no repeat examination was 
made!®, 

MORBIDITY AND MORTALITY. The 
changing annual status of the 346 pa- 
tients at each anniversary after ad- 
mission is shown graphically in Fig. 2. 
These data are based upon the assump- 
tion that patients not followed because 


was 40% and the proportion well and 
able to work 38%. 

Figure 3 shows the annual status by 
the extent of the pulmonary lesion. 
There is evident correlation between 
the extent of the pulmonary disease 
and the morbidity and mortality of 
patients with intestinal tuberculosis, 
except for those with minimal of which 
there was only a very small sample. 


INTESTINAL PLUS PULMONARY TUBERCULOSIS 
ANNUAL STATUS OF 346 CASES BY EXTENT OF PULMONARY DISEASE 


MINIMAL~-14 CASES 


100-7 100 
LOST LOST 
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Annual Status of 346 Cases of Intestinal Tuberculosis by Extent of the Pulmonary 


Disease on Admission. 


of loss of contact, death from non- 
tuberculous causes, or too little time 
elansed since admission will behave 
like those who have been followed. 
Th's assumption becomes less valid as 
the proportion of patients actually fol- 
loved is reduced. The data from the 
20ti, to the 25th year may therefore 
be .omewhat discounted. The cumu- 
lati. e tuberculosis mortality at 20 years 


In this connection it is worth noting 
that the relative incidence was essen- 
tially the same before and after the 
introduction of cod liver oil and tomato 
juice therapy in 1930. 

Comment. It is unfortunate that it 
was necessary for the authors to change 
the N. T. A. classification of 30% of 
the 306 cases with admission chest films 
available for review. This may have 


‘ 
al 
re 
Ani 
18 
ig 
al 
St 
a 
ct 
\ 


248 MITCHELL, BRISTOL: 
been caused in part by changes in the 
diagnostic standards through the years. 
Since those without intestinal tubercu- 
losis were not reclassified, the figures 
on incidence by extent of the pulmo- 
nary disease are probably too high in 
the far advanced group. Allowance 
for the exclusion from the sanatorium 
of the very sick, on the other hand, 
would tend to raise the true incidence 
in far advanced. Suffice it to say that 
this and other studies indicate that 
intestinal tuberculosis is probably a 
reflection of the severity of the pul- 
monary disease. 

The former policy of excluding from 
admission the very advanced cases, 
especially those w ith severe symptoms, 
also limits the usefulness of the data 
on symptomatology (Table 2). The 
impression was eek however, that 
svmptoms and signs were of small value 
compared to the roentgenographic ex- 
amination in the diagnosis of intestinal 
tuberculosis. 

There was a dramatic drop in the 
incidence of intestinal tuberculosis 
complicating pulmonary tuberculosis 
between 1924 and 1949. This drop was 
proportionately the same regardless of 
the extent of the pulmonary disease. 
It is impossible to say whether this 
drop is in any way re lated to the con- 
trol of bovine tuberculosis in the 
United States which took place be- 
tween 1920 and 1940'*. While the re- 
corded proportion of minimal, moder- 
ately and far advanced disease on ad- 
mission to Trudeau Sanatorium has 
changed very little since 1924, it is the 
distinct impression of the authors that 
there is now less pulmonary tuberculo- 
sis per patient than there was 15 to 25 
years ago, as judged from reviewing 
several thousand cases in other studies. 
lt this were established as a fact, the 
incidence of intestinal tuberculosis 
might be partially explained as a func- 
tion of the amount of tuberculosis in 
the lungs. 


INTESTINAL 


TUBERCULOSIS 


No attempt was made to classify pa 
tients by age This factor 
could only thoes been estimated from 
duration of symptoms or character of 
roentgenographic shadows; there were 
only a very few cases with clear-cut 
roentgenographic evidence of the age 
of the Others 
that intestinal tuberculosis is more com 


dise “ase. 


lesion. have observed 
mon in the presence of fresh caseopneu 
monic than with old fibroid disease®' 
Reports of ve ry frequent (65 to 90% 
association of 


intestinal tuberculosis 


tuberculous 
6.14.15 


with laryngitis at ne 
not confirmed in this 
group (9%) where the diagnoses wer 
both made during life. 

This study makes it clear that unless 
all patients (See Table 6) with pul- 


monary tube cae are examined rou- 


ropsy were 


a tew 
cases will be missed. On the other hand 


tinely for intestinal tuberculosis. 


before 1946 the disease apparently re 
sponded reasonably well to ultr: 
irradiation and D 
therapy, and it has shown a very satis 
factory response to streptomycin, PAS 
and/o Per 
haps it may prove to be of no practical 
value to know 


and Vitamins C 


isoniazid in recent vears. 


intestinal tu- 
berculosis is present or not. 


whether 


One possible hazard from the chemo- 
therapy of intestinal tuberculosis has 
been reported* and was observed twice 
in this series: symptoms and signs of 
intestinal obstruction occurring within 
6 to 12 weeks after 
ment. Laps arotomy was pe rformed in 
these two cases. 


beginning. treat- 


After the surgeon had 
observed band-like constrictions adja- 
cent to each lesion, the abdomen was 
closed, and intestinal intubation and 
chemotherapy continued; both 
patients made an uneventful recov 
from both the obstruction and the in- 
testinal 


were 


tuberculosis. 
Summary and Conclusions. 1. | 
ing the 25 years from 1924 to 1949, 146 
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(6.3%) of 5,529 admissions with pul- 
monary tuberculosis examined routinely 
had radiographic findings indicative of 
intestinal tuberculosis. 

2. The incidence of intestinal tuber- 
culosis varied with the extent of the 
pulmonary disease and, at least in fe- 
males, with the age of the patient. 

3. The incidence of intestinal tuber- 
culosis fell from about 10 to a little over 
one percent of all admissions between 
1924 and 1949. 
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4. The cumulative tuberculosis mor- 
tality of pulmonary tuberculosis com- 
plicated by intestinal tuberculosis be- 
fore chemotherapy was 40% at 20 years 
and varied with the extent of the pul- 
monary lesion. 

5. Intestinal tuberculosis may occa- 
sionally coexist with pulmonary tuber- 
culosis in the absence of roentgeno- 
graphic evidence of cavity, positive 
sputum bacteriology, and gastrointes- 
tinal symptoms. 
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heart 
and hypertension in the obese 
patient and the intensification of these 
diseases by obesity is a long recognized 
and frequently occurring problem*. 
In the treatment of obesity, 
genic agents are frequently prescribed 
as an adjunct to diet. Since the am- 
phetamines are probably the 
commonly used of these agents, several 
studies'!**!! have been done to deter- 
mine what adverse effects, if any, these 
agents have on the blood pressure and 


THE increased incidence of 


disease 


anorexi- 


most 


peripheral vessels of the obese patient. 
While all of these agree that 
blood pressure is not adversely aftected 
by the amphetamines, all but one of 
them! are long-term clinical evaluations 
which give no indication of the immedi- 
ate effect of the therapy. 

Therefore it was decided to do a 
study to determine the immediate and 
long-range blood pressure effect of 
orally administered d-amphetamine 
sulfate*, and the immediate effect of 
intravenous administration of the drug 
on blood pressure, heart rate and 
peripheral circulation. 


studies 


Method. This study was conducted on 148 
patients who suffered from essential 
hypertension; none of them were subject to 
dietary restrictions. The patients were divided 
into 3 groups. 

croup 1, 22 outpatients. These patients, 
who had been followed in the clinic for 
varying lengths of time, were started on 5 


obese 


* Dexedrine, 
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HowuseEL, 


JEFFERSON MEDICAL COLLEGE 
JEFFERSON MEDICAL COLLEGE HOSPITAL 


trademark Smith, Kline & French 


M.D. 


PENNSYLVANIA 
mg. of d-amphetamine sulfate one hour be 
fore meals. Their blood pressur: 
and subjective symptoms were checked re, 
ularly by the same observer. After treatment 
was begun, the dose of d-amphetamine sulfat: 
was gradually increased until an anorexigeni 
ettect without 
effects. 

croup 2, 111 patients. After the experi- 
ment was explained, these patients were put 
to bed and blood pressure readings wer 
taken until the stabilized 
Then 83 patients were given the active drug 
(5 or 10 mg. orally) and 28 patients wer 
given the same dose of an identically appear- 
ing placebo. The 
tients was then measured, 


weight, 


occurred undesirable sick 


results became 


blood pressure of all pa 
at regular intervals 
for one to two or four hours after adminis 
tration. 

croup 3, 15 patients. These patients wer 
put to bed and a Birch-Winsor type Cam 
bridge plethysmograph was .attached to on 
finger and one toe. intravenous 
administration of distilled water was begun 
and base line, skin tempera- 
ture, and plethysmogram readings were taken 
until - stabilized. d-Amphetamine sulfate in 
varying 2 


A very slow, 


blo cl pressure, 


amounts between 2.5 and 10 
was injected into the rubber tubing of the 
intravenous set and blood pressures, plet! 
mograms, pulse rates, and skin temperatures 
were recorded at 5-minute inacesdis for a 
period of a half hour. 


> 


Results. In interpreting the follow- 
ing results, we considered as significant 
any increase of 10 mm. of mercurn 
more over the highest levels previors 
recorded. 

Although our plethysmographic t ch- 
nique did not measure pe riphe ral blood 
flow directly, it has been shown ‘hat, 
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in the normal extremity, the pulse 
is directly proportional to the 
blood flow®. Therefore, a decrease in 
the pulse wave following the intra- 
venous injection of d-amphetamine sul- 
fate would be evidence of peripheral 
vascular spasm and a decrease in blood 
flow. 

croup 1. Of the 22 outpatients who 
took part in our long-term study, only 
14 adhered to the regimen. The obser- 
vation periods varied from 63 to 217 


days (average, 152 None of 


Wave 


days 


TABLE 1] EFFECT ON BLOOD PRESS\I 
Blood Number of 
Pressure Weight Days 
Patient Change Change Followed 
M. K. 0 —9 77 
E. B. 0 +$ 63 
Mos 0 63 
H.B 0 8 196 
0 —10 
P. McD 0 —2 175 
L. B. 0 6 147 
Ss. M 0 —4 154 
Zz. 0 4 217 
Mik 0 5 205 
A. F 0 7 106 
M. P. 0 —3 175 
H. 1 0 175 
\. 0. 0 +10 161 


these patients had an increase in blood 
pressure greater than the maximum 
fluctuation prior to the onset of this 
study. Five of the 14 patients com- 
plained of nervousness and insomnia. 
These symptoms were controlled by 
either reducing the dose, or (if the 
symptoms did not spontaneously dis- 
app: ar) combining the d-amphetamine 
sulfite with 15 mg. of phenobarbital. 

A’! patients had a marked reduction 
in appetite although 10 of the 14 re- 
quired 10 mg. of d-amphetamine sul- 
late 3} times a day, and one required 
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15 mg. of d-amphetamine sulfate 3 
times a day to achieve this effect. The 
enorexigenic dose, once established, 
remained unchanged throughout the 
remainder of the study. Weight chang- 
es were inconstant, varying from a gain 
of 10 pounds to a loss of 10 pounds. 
The complete results obtained in these 
patients are given in Table 1] 

croup 2. Of the 83 bed patients who 
were given d-amphetamine sulfate in 
varying doses, 53.6% showed an increase 
in blood pressure that averaged 29.1 


> OF PROLONGED ORAL ADMINISTRA- 


Maa 


Dose of 
Deredrine 
Appetite mg Symptoms 
Decreased j 0 
“ 10 Insomnia and 
palpitations 
10 0 
= 5 0 
= 10 Slight nausea 
at first 
10 0 
10 0 
‘ 10 Slight dizziness 
first 2 days 
; 10 Slight dizziness 
at 10 mg. 
15 0 
10 0 
10 Slight palpita- 
tions 
10 0 
0 


mm. of mercury systolic and 16.6 mm. 


diastolic. Of the 28 patients given 
placebos, 51% showed an increase in 


blood pressure that averaged 23.5 mm. 
of mercury systolic and 21.1 mm. dia- 
stolic. These results are shown in 
Table 2. No correlation was found be- 
tween the blood pressure rise and the 
dose of d-amphetamine or between 
this and the time of observation. More- 
over, in 64% of those who showed 


rise in blood pressure, the pressure re- 
turned to normal during the period of 
observation. This was also true of the 
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blood pressure of 35.7% of those who 
showed a rise following placebo admin- 
istration. 
croup 3. The effect of intravenously 
administered d-amphetamine sulfate is 
summarized in Table 3. There it may 
be seen that 9 of the 13 patients (69%) 
who took part in this aspect of the 
study showed an increase in their blood 
pressure that averaged 32 mm. of mer- 


TABLE 2. 


GOODMAN, 


IMMEDIATE EFFECT OF ORAL DEXEDRINE 


HOUSEL: 


average increase of 40/7 mm. of mer 
cury; the 3 patients who received 10 
mg. of d-amphetamine sulfate showed 
an average increase of 33/10 mm. In 
8 of the 9 patients who showed an in 
crease in blood pressure, the blood 
pressure returned to its previous bas 
level within 7 
> 


to 39 minutes (average 


8 minutes). In only one patient did 


the blood pressure rise above the level 


AND PLACEBO 


ON BLOOD PRESSURE 


Period of 

Observation 

Dose 

Drug { mg 


after 
Administration 
Dexedrine 


Placebo “10 
Dexedrine 10 
10 
10 


TABLE 3. 


Minutes for 
B.P.to Reach 
a Maximum 
Rise 
35/20 5 
0 
15.10 
0 
60,10 
10/0 
20/10 
15/10 
40 10 
$0.10 
30°10 


Increase 

Dose of in 
Dexedrine Blood 
nt mg Pressure 
M.G 
Mm. ©. 


min. 


~~) 


cury systolic and 10 mm. diastolic. In- 
explicable, but interesting, is the 
observation that 2 of the 3 patients 
given 2.5 mg. of d-amphetamine sul- 
fate showed a blood pressure increase 
that averaged 25/15 mm. of mercury, 
although none of the 3 who received 
5 mg. of the drug showed any increase. 
The 4 patients who received 7.5 mg. 
of d-amphetamine sulfate showed an 


Number 


Patients 


Minutes for 
B.P.to Return 
to Former 


Level 


That Showed 
Increase wn 
Blood Pressure 
58.38 
30.4 
) 
) 


{rerage Blood 
Pressure Increase, 
Systolic, Diastolic 
28.6 


50 
$3.7 


70-9 
$8 28 


IMMEDIATE EFFECT OF INTRAVENOUS DEXEDRINE ON BLOOD 
PRESSURE, PULSATION, PULSE RATE AND SKIN 


TEMPERATURE 


Decrease 
Pulse 
Rate 
Change 
30 56 0 
0 0 
10 50 0 
0 0 
0 
0 
33 0 
0 0 
50 0 
0 0 
50 0 
60 0 
0 


Ple thysmog ram 
Pulsati: m 


min 


of a previous reading, and this iner 
was 10/20 mm. of mercury. 

Eight of the 13 patients averag¢ 
48% decrease in their peripheral pu 
tion. None of the patients show 
pulse rate changes as measured on 
plethysmogram. The skin temperatur 
of 5 of the 13 decreased an aver 
of 1.7° F. There was no correlation | 
tween changes in blood pres: 
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23 22.19 2 
5.0 18 $0 27 
16 22.9/14.3 
0 11 $505 24/11.2 
0 12 50.0 
0 = 14 85 7 
Shin 
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0 
l 
P.N 5 0 
N.W 0 0 
M. U. 0 1.0 | 
C.2Z. 0 a 
M. T 5 2 0 
J.W 5 0 
G. J. 5 20 
B.R 5 2 0 | 
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plethysmogram, or temperature. All 
patients were asymptomatic through- 
out the period of observation. 

Discussion. Our results compare 
with those of many others who have 
found that d-amphetamine sulfate does 
not affect the blood pressure trend 
and that it does reduce appetite? 
The loss of appetite without a substan- 
tial loss of weight indicates that even 
when the for food is all but 
gone, the habit of overeating is still 
strong enough to maintain caloric in- 
take if no dietary instructions are given 
to the patient. The mild symptoms that 
occur with d-amphetamine are easily 
controlled by reducing the dose, by 
stopping medication and re-starting it, 
or by giving 15 mg. of phenobarbital 
cither with the drug or as a mild seda- 
tive at bedtime for insomnia. Insomnia 
can usually be prevented by having the 
patient take the last dose of Dexedrine 
no later than 4:00 p. m. 

The transient rise in blood pressure 
that occurred following an oral dose 
ol d-amphetamine sulfate is difficult 
to evaluate inasmuch as there was no 
constant time for the increase to reach 
its peak, nor was there a correlation 
between the amount of the drug given 
and the height of the peak. The in- 
crease in blood pressure following the 
administration of the placebo certainly 
indicates that the taking of an unknown 
pill may frequently be associated with 
a rise in blood pressure as great as, 

iot greater than, that caused by a 
rapeutic dose of the active drug. 

fact remains, however, that 70% 
patients who received an intraven- 
dose of the drug showed an im- 
liate increase in blood pressure, 
ch returned to normal within 30 
lites. We may conclude, therefore, 
there is a mild transitory increase 
lood pressure following the inges- 
of d-amphetamine sulfate, but that 
increase is usually not above a level 
hed prior to. therapy. 


desire 
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The plethysmograph revealed a 
moderate, transient, vasoconstrictor 
effect that was not always associated 
with a blood pressure rise. It would 
appear that one cannot predict the 
blood pressure rise or the peripheral 
vasoconstrictor effect that will occur 
with any given dose of d-amphetamine 
sulfate. Because of the marked de- 
crease in peripheral pulsations, we feel 
that the drug is perhaps contraindi- 
cated in arterial peripheral vascular dis- 
ease. It should likewise be used with 
caution in severe hepatic disease, in 
which it cannot be detoxified*, and it 
is contraindicated in severe renal dis- 
ease, in which it cannot be excreted®. 

Summary and Conclusions. This 
study was conducted on 148 obese, 
hypertensive patients to determine the 
immediate and long-range blood pres- 
sure effect of orally administered d- 
amphetamine sulfate and the immedi- 
ate effect of intravenous administration 
of the drug on blood pressure, heart 
rate and peripheral circulation. Placebo 
therapy was used as a control. 

The results show that: 1. Prolonged 
use of oral Dexedrine Sulfate does not 
affect the long-term blood pressure in 
obese hypertensive patients. There is 
a mild, ‘transitory immediate increase 
in blood pressure, which occurs sim- 
ilarly with placebos, but which is sel- 
dom greater than pressures recorded 
prior to the study. 

2. Intravenous Dexedrine results in 
a slight unpredictable rise in blood 
pressure and a moderate, transient 
peripheral vasoconstriction. There is 
no relationship between these findings, 
nor between them and the occasional 
decrease in skin temperature that oc- 
curs. There is no effect on heart rate, 
nor are there subjective side effects. 

3. Dexedrine consistently reduces 
the appetite, but weight loss does not 
occur without definite dietary restric- 
tion. 
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THE EFFECT OF METHANTHELINE BROMIDE (BANTHINE) ON 
PULMONARY VENTILATION IN BRONCHIAL ASTHMA AND 
PULMONARY EMPHYSEMA 


By ALBerr SjorrpsMa, M.D., Px.D. 


AND 


HAROLD JT 
RESEARCH 
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Bethesda, 


lv has long been recognized that the 
autonomic nervous system is a factor 
in the pathogenesis of bronchospasm. 
-xperimental stimulation of the periph- 
eral end of the cut vagus nerve results 
in bronchial constriction’ and 
it has been demonstrated physiologi- 
cally that there are bronchial constric- 
tor. well dilator fibers in the 
pulmonary sympathetic innervation®:!* 

Pharmacologic studies have shown 
that parasympathomimetic drugs cause 
bronchoconstriction®:!?, 


as as 


whereas sym- 
parasympa- 
thetic blocking agents tend to prevent 

The of such studies have 
found application in clinical medicine 
in the treatment of bronchial asthma 
and pulmonary emphysema. Surgical 
enervation of the lungs has been at- 
tempted but is technically difficult and 
has met with varying success?-®10.1518, 
\iong the autonomic drugs, sympa- 
thomimetic drugs such as epinephrine 
and ephedrine have been most success- 
ful in therapy. In spite of the sound 
thcoretical basis for their possible use- 
fu ness, the anticholinergic drugs have 


pathomimetic drugs 


results 


not proved very effective®®7", al- 

though inhaling the smoke of bella- 
the “Banthine” was kindly supplied by Dr 

Company, Chicago 20, Illinois. 


Dopce, 


INVESTIGATORS FROM CLINIC 
AND EXPERIMENTAL 


National Heart Institute, 
Maryland ) 


M.D. 
OF GENERAL 
THERAPEUTICS 


MEDICINE 
National Institutes of Health, 


donna leaves is one of the oldest known 
remedies for bronchial asthma’. 

It seemed worthwhile to test the 
effectiveness of one of the newer para- 
svmpathetic blocking agents, methan- 
theline bromide® (Banthine ), recently 
made available in parenteral form. 
This is a report of observations on the 
effect of parenteral Banthine in pa- 
tients who had pulmonary emphysema, 
or bronchial asthma, or both, with 
limitation of pulmonary ventilation. 


Methods. Eleven patients were studied 
during episodes of dyspnea or when marked 
wheezing was present by auscultation. All 
but one were males because of the predom- 
inance of men in the hospital population. 
Five normal individuals were ia tested. 
Vital capacity (V. C.) and maximum breath- 
ing capacity (M. B. C.) were measured by 
a modified Benedict-Roth closed circuit res- 
pirometer as described by Cournand, Richards 
and Darlingt. Three-second vital capacity 
(3” V. C.) was calculated from the spiro- 
graphic record of the vital capacity. The 
usefulness of timed vital capacity measure- 
ments has been discussed by Gaensler!!. A 
typical experiment required about 30 minutes 
for completion. After duplicate control V. C. 
and M. B. C. were performed in sequence, 
50 mg. of acthasihilins bromide in 10 cc. 
isotonic saline was given intravenously over 
a period of one minute. nae minutes later 


the measurements (V. C., 3” V. C. and M. 
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EFFECT OF METHANTHELINE 
B. C.) were repeated. In the interval, changes 
in pulse rate and pulmonary findings by aus- 
cultation were noted and the subjective sen- 
sations of the subjects were regorded. In 3 
patients the action of saline placebos was 
noted prior to the injection of methantheline 
bromide, and in 2 cases separate observa- 
were made 4 days later, using amin- 
ophylline in a dose of 0.24 gm. intravenously, 
The subject was never aware of the effects 
to be anticipated from the material admin- 
istered. 


tions 


Results. The changes in pulmonary 
ventilation observed follow: ing the in- 
travenous administration of ‘Banthine 
are summarized in the table. The sub- 
jective response of the patients is also 
included. Patients 1 through 8 noted 
definite subjective improvement with 
an increase in V. C. ranging from 18 to 
70%, 3” V. C. 23 to 70% and M. B. C. 19 
to 100%. Patients 2 and 3 were studied 
during acute asthmatic attacks and ex- 
perienced complete symptomatic _re- 
lief within 15 minutes after injection of 
the drug. The decrease in M. B. C. 


exhibited by patient 5 was attributed 


to fatigue from repeated spirometry 
studies. The spirometric records fol- 
lowing Banthine administration showed 
less air trapping which is evident in 
3” V. C. values. In general, changes 

1 pulmonary auscultatory findings, as 
bdics dd by the degree of wheezing, 
correlated well with the spirometric 
findings. Patients 9, 10 and 11 exhibit- 
ed little or no subjective or objective 
improvement. 

After the injection of saline, patients 
6, 7 and 9 showed changes in V. C. of 

5 to +20%, 3” V. C. —9 to +-15% and 
M. B. C. 0 to + 8%. It is apparent that 
these changes are of small magnitude. 
Patients 6 and 7 were given 0.24 gm. 
aminophylline intravenously 4 days 
after the Banthine studies. The changes 
in 15 minutes were similar to those 
efter saline in patient 6 and much less 
than followed Banthine in patient 7. 
It is obvious, however, that the results 
in these 2 cases do not comprise an 


BROMIDE ON 


methantheline 


PULMONARY ai 


VENTILATION 
adequate basis for comparison of these 
drugs. 

The administration of 
bromide to 5 normal 
young adult males produced no signifi- 
cant change in V. C. and 3” V. C. and 
in 3 of the 5 no change in M. B. C. In 
2 apparently normal persons whose 
M. B. C. values were within the range 
of the predicted normal (calculated by 
formulae of Baldwin, Cournand and 
Richards*), increases of 10 and 38% 
were observed. 

BANTHINE SIDE EFFECTS. Three types 
of side effect were observed uniformly. 
These were a tachycardia with pulse 
rate rise of 40 to 60 beats per minute, 
dryness of the mouth and blurring of 
vision. The resultant discomfort varied 
in degree but was never sufficient to 
prohibit further use of the drug. The 
tachycardia was often experienced 
only as a transient “flutter” sensation 
in the chest coming on within a minute 
after the injection. Three to four hours 
were required for return to control 
status as regards side effects. One pa- 
tient with known prostatic hypertrophy 
developed urinary retention. No diffi- 
culties were encountered with inspis- 
sated bronchial secretions. 

Discussion. As was noted in the in- 
troduction, other workers have been 
interested in the role of the autonomic 
nervous system in bronchial asthma 
and pulmonary emphysema. The im- 
provement in pulmonary ventilation 
following Banthine administration to 
certain patients with these conditions 
supports the concept that autonomic 
cholinergic factors may be implicated 
in the production of bronchospasm. 
However, the overall significance of 
such factors in bronchial asthma and 
pulmonary emphysema is still not clear. 

Eight of the eleven patients studied 
showed improved ventilation after in- 
travenous Banthine. However, as judg- 
ed from a comparison of the 3” and 


intravenous 
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total V. C. values, only patient 2 ap- 
proached a normal ventilatory pattern. 
As Gaensler'! has shown, the normal 
can exhale 97% of his V. C. in 3 seconds. 
The lack of significant improvement in 
3 cases may have been due to anatomic 
changes in the bronchi and pulmonary 
parenchyma. This lack of response is 
not unique with Banthine but is seen 
with other drugs as well. 

Abbott et al.'* have found that 
methantheline bromide given orally in 
a dosage of 200 mg. increases the M. B. 
C. of some patients with pulmonary 
“e mphysema. Personal observations 
with oral methantheline bromide in a 
dosage of 50 to 100 mg. q.id. include 
several instances of symptomatic im- 
provement in pé atients refr: actory to 
other medication. Difficulty in raising 
thickened bronchial secretions is occa- 
sionally encountered with prolonged 
oral ther: apy. This may be relieved by 
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ON PULMONARY VENTILATION 


use of expectorants, but at times neces- 
sitates discontinuing the drug. 

Although our experience has been 
limited to relatively few patients, the 
results are sufficiently encouraging to 
warrant further clinical trial of methan- 
theline bromide as an adjunct in the 
treatment of bronchial asthma and pul- 
monary emphysema. 

Summary. In 8 of 11 patients with 
bronchial asthma, or pulmonary em- 
physema, or both, intravenous methan- 
theline bromide ( Banthine ) 
to produce considerable increase of 
vital capacity, vital ca- 
pacity and maximum breathing capac- 
ity. 


was found 
three-second 
The increased pulmonary ven- 
tilation was accompanied by sympto- 
matic improvement. T hese results tend 
to support previous work implicating 
autonomic factors in the bronchospasm 
of these diseases. 
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PANCREATIC EXTRACT iN THE TREATMENT OF 
MULTIPLE SCLEROSIS 


By M. Lester Lowry, M.D. 
BEVERLY HILLS, CALIFORNIA 


(From the Department of Pharmacology, University of Southern California Medical School, 
Los Angeles, California, and Camarillo State Hospital, Camarillo, California) 


IN a previous publication’? on the 
treatment of multiple sclerosis with 
adenosine-5-monophosphate, the con- 
cept of a disorder in carbohydrate 
metabolism was advanced as a possible 
cause for this neuromuscular disease. 
\denosine-5-monophosphate, while of- 
ten relieving the excessive weakness 
and bladder disturbances of multiple 
sclerosis, caused no improvement. in 
locomotion, spasticity nor ataxia. How- 
ever, even these mildly encouraging 
results, it was felt, warranted further 


investigation for a more effective drug 
along similar metabolic lines. It par- 
ticularly seemed indicated to explore 
the therapeutic potential of other inter- 
acting compounds, perhaps biochem- 


ically involved in the breakdown of 
glucose. Three inherent physiological 
properties were desired in the thera- 
peutic agent to be studied: 1) a dilator 
of vascular spasm; 2) a potential modi- 
fier of carbohydrate metabolism; with 
minimum of undesirable side 
effects or toxicity. “Depropanex”®, an 
insarlin- and protein-free pancreatic ex- 
tract, appeared to possess these theo- 
retical requisites. 


Procedure. In April, 1952, 5 multiple 
clerosis patients, being treated at the Camar- 
lo State Hospital with adenosine-5-mono- 
‘hosphate, were changed over to injections of 
Jepropanex. As results became apparent, 
rivate patients and additional institutional 
wultiple sclerosis cases were placed on this 
increatic extract regimen. In this series, 11 
iultiple sclerosis patients were treated with 


injections of Depropanex for periods from 4 
to 18 months. An additional case, diagnosed 
as amyotrophic lateral sclerosis received De- 
propanex treatment. In all patients the disease 
had been progressively disabling for many 
years and the diagnosis confirmed by numer- 
ous competent observers. All patients, at one 
period or another, had been on various thera- 
peutic routines. Only one patient of this 
series had multiple sclerosis less than 5 years; 
the longest, 20 years; the average, 12 years. 
Two cases were ambulatory at the inception 
of this study and the rest, severely spastic, 
incoordinated and either bedridden, confined 
to a wheelchair or, with difficulty, moving 
around with a cane. 

In addition to routine serologic tests, urin- 
alyses and blood counts, most patients had 
undergone electroencephalograms, spinal fluid 
examinations and other special laboratory pro- 
cedures. Progress was determined at monthly 
conferences by individual evaluation of prom- 
inent multiple sclerosis disabilities, such as 
spasticity, coordination, endurance, bladder 
control, eye symptoms, speech defects, loco- 
motion and, because of certain early findings, 
mental changes. 

At first, patients were given 2 cc. of Depro- 
panex, intragluteally, 3 times a week. Later, 
the dosage was increased to 3 cc., 3 times 
weekly. Mostly this schedule was continuous 
for as long as 18 months. In a few cases, 
occasional intervals without medication were 
interspaced. 

Case Reports. case 1. In this 53-year-old 
female, multiple sclerosis began in 1938. 
Diplopia, bladder frequency, spastic para- 
plegia of both lower extremities with incoor- 
dination of the arms have been progressively 
more disabling. About 10 years ago, she was 
hospitalized because of involutional melan- 
cholia for which she had thirteen electro- 
shock treatments in 1946. Other therapeutic 
measures had not altered the downhill course 
of multiple sclerosis. After a short course of 
adenosine-5-monophosphate (AMP) therapy, 


°“Depropanex” kindly supplied by Sharp & Dohme of Philadelphia, Pa. 
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she was changed to Depropanex injections, 3 
ce., 3 times weekly. The improved strength 
and sense of well-being, beginning with the 
AMP injections, became more pronounced 
with the pancreatic extract therapy. Coordi- 
nation was better and spasticity was lessened 
so that the patient, for the first time in years 
was able to for her own hair. After 
6 months of Depropanex treatment, her bal- 
ance and spasticity were so much better that 
she was able to walk with assistance. A few 
months later, even with continuing pancreatic 
injections, locomotion again became so diffi- 
cult, she was unable to leave her wheelchair. 
A mild edema of the ankles, which had re- 
curred at intervals throughout her long wheel- 
chair confinement, was not altered by a rest 
period from Depropanex therapy. She asked 
to resume the treatments, and while her 
mental state seems markedly improved, her 
physical improvement seems to have leveled 


off. 


CASI 


care 


2. A diagnosis of multiple sclerosis, 


bulbar type with psychosis, had been made 
on. this 16-year-old female, who for the past 
6 vears had been unable to talk or swallow. 
Up until a gastrostomy tube was inserted in 
July, 1952, it had been necessary to pass a 
stomach tube for each feeding. Some im- 
provement in spasticity and coordination of 
her lower extremities, together with a decided 
lessening of her silent crying episodes and a 
marked tranquillity were the results of 3 
months of Depropanex injections, prior to the 
gastrostomy tube insertion. Her nutrition is 
much better and although she still cannot 
utter any sound, it was felt her improved 
mental state and lessened spasticity warrant 
the continuation of the 16 ) De- 
propanex therapy. 

\ female, aged 29, has had mul- 
tiple sclerosis 4 years. An additional diagnosis 
is schizophrenia and epilepsy, for which a 
number of electric shock treatments have 
been given in 1952. When Depropanex injec- 
tions were begun in April, 1952, the patient 
was severely incoordinated, markedly spastic, 
uncooperative and emotionally very dis- 
turbed. Her bladder control was poor, her 
speech, garbled, and her ataxia so pronounced 
as to require bed care most of the time. 
Shortly after the start of the pancreatic ther- 
apy, her spasticity and cl wr showed 
improvement, her bladder control was better, 
she became more tractable, her speech clearer, 
and she was able to spend most of the time 
in a wheel chair. After 18 months of con- 
tinuous Depropanex treatment, all her mul- 
tiple sclerosis disabilities were becoming less 


months of 


CASE 3. 


LOWRY: 


apparent. She is now able to stand straight. 
walk by pushing a chair in front of her and 
her reflexes are nearing normal. In addition 
to a lessened bladder frequency, her speech 
is clear and strong and her mind lucid. 

case 4. In this 29-year-old male, a spastic 
gait, positive Romberg and other neurological 
abnormalities, followed a traumatic skull in- 
jury in 1942. Patient also experienced numer- 
ous epileptic seizures. W hile the patient had 
symptomatically been considered a probable 
multiple sclerosis case, the diffusely abnormal 
electroencephalogram and the marked dilata- 
tion of the third ventricle found on pneumo- 
encephalography, had made the other diag- 
nosis of “psychosis with organic disease of the 
central nervous system” appear more tenable. 
Nevertheless, this patient, who had been re- 
ceiving adenosine-5-monophosphate injections 
tor 2 
panex. 
coordination, 


months, was changed over to Depro- 
The improvement in spasticity and 
which had begun with AMP 
continued with Depropanex and for a time, 
the patient, formerly confined to a wheel 
chair, was able to move about with a cane. 
After 2 months of Depropanex treatment, as 
the patient believed the spasticity in his legs 
was recurring, the injections were stopped. 
The patient did not want to continue with 
the injections. He again was confined to a 
wheel chair, spastic and incoordinated, al- 
though it appears that his speech may have 
been strengthened. 

CASE 5. Eighteen months ago, at the in- 
ception of the Depropanex therapy, this 57- 


year-old male, was a complete bed “ag 


incontinent in urine and feces, entirely irra 
tional and so incoordinated and spastic as to 
be unable to sit up or hold anything in his 
hand. 


with psychosis. 


His diagnosis was multiple sclerosis 
His neuromuscular disabili- 
ties had been progressive for 20 years. During 
the first few months of his continuous year 
and a half injections of Depropanex, 3 cc., 3 
times a week, there began a gradual improve- 
ment in coordination, spasticity, bladder con 
trol, nystagmus and a noticeable betterment 
of his speech and mental clarity. After 6 
months treatment, he able to be 
After a year, he could sit up 
all day in a regular chair, and while his 
sense of balance was still considerably dis 
turbed, he could walk short distances with 
assistance and pick up all objects with his 
hands. There was also improvement in his 
urinary incontinence. Only mild acceleration 
in his symptomatic improvement has_ beer 
noted from the twelfth to the eighteent! 
month of Depropanex therapy, except for 


was in a 


wheel chair. 


PANCREATIC 


continually clearer speech and a much more 
lucid mental state. 

cAsE 6. This severely psychotic male, aged 
53, had symptoms of multiple sclerosis for 16 
vears. In September, 1952, when Depropanex 
injections were begun, he was markedly spas- 
tic, incoordinated and irrational and a com- 
plete bed patient in whom feeding was a 
problem. In addition, the patient had a 
marked arteriosclerosis. Three months’ treat- 
ment with pancreatic extract caused no im- 
provement whatsoever and was discontinued 
in January, 1953. The patient continued his 
downhill course; the ataxia and psychosis be- 
came more severe and another month’s trial 
with Depropanex caused no change one way 
or the other. The patient refused food, bed 
sores developed and the patient died early 
in 1953, of a terminal bronchopneumonia. 

case 7. Multiple sclerosis begun in 
this 55-year-old female in 1940. When De- 
propanex treatment was instituted in May, 
1953, the patient was severely incoordinated, 
disoriented and incoherently crying out in 
pain because of the spasm of her contracted 
leg muscles. After 5 months of pancreatic 
extract injections, 3 cc., 3 times weekly, the 
patient's speech and mental clarity was so 
much improved that she was able to discuss 
the lessening of her muscular spasm quite 


rationally although she still cannot completely 
extend her legs. Her coordination, spasticity, 
speech and psychosis are definitely better. 


case 8. This male, aged 48, was confined 
to a wheel chair, and has had multiple scler- 
osis for 16 years. Adenosine-5-monophosphate 
treatments were begun in March, 1952. After 
6 months of these tri-weekly injections there 
was considerable improvement in general 
strength and lessening of his slurring speech. 
[he severe ataxia with positive Romberg, 
bilateral ankle clonus, markedly hyperactive 
knee and ankle tendon reflexes, the bladder 
frequency, the marked adiadochokinesia and 
lateral nystagmus remained unchanged. 
Changing to Depropanex injections, 3 cc. only, 
twice ~weekly for 7 months, brought about 
i definite lessening of urinary frequency, to- 
rether with a continued improvement of 
speech clarity. The reflexes are bilaterally 
ess spastic, the adiadochokinesis has been 
educed, ankle clonus is less, the sense of 
valance improved and the patient can pick 
ip objects with his hands more dexterously. 
He still is confined to a wheel chair and the 
ve difficulties have not lessened. 

casE 9. In this male, aged 47, multiple 
clerosis had been present less than 2 years. 
(he outstanding disabilities were episodes of 
oice weakness, accompanied by slurring of 
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words, overwhelming exhaustion, ataxia of 
the hands and severe bilateral nystagmus. Of 
no apparent etiological significance was spinal 
meningitis in childhood and an acute liver 
disturbance with jaundice in 1936. Prior 
to Depropanex therapy, the multiple sclerosis 
course was progressively downhill, in spite of 
treatment with histamine, high potency vita- 
min B-12 and various hormones. Seven 
months of continuous Depropanex injections, 
2 cc., 3 times a week, caused a definite im- 
yrovement in strength and mental outlook, a 
essening of the ataxia of the hands and a 
marked reduction of episodes of voice weak- 
ness and slurring of words. The _ bilateral 
nystagmus was not benefited. 

“case 10. First evidence of multiple sclerosis 
in this 26-year-old female, apparently began 
13 years ago. It was not until 1948 that the 
vertigo, unsteady gait with spasticity and in- 
coordination of the lower extremities, bladder 
frequency and overwhelming fatigue caused 
a definite diagnosis of multiple sclerosis. 
ACTH, cortisone and numerous other treat- 
ments have not interrupted the steady down- 
hill course. Adenosine-5-monophosphate in- 
jections, begun a year ago, caused the first 
lessening of fatigue and amelioration of blad- 
der frequency. Changing to Depropanex in- 
jections, 3 cc., 3 times a week, in 5 months 
has brought about a great improvement in 
fatigue, a gain in weight, a continuation of 
the lessened urinary frequency, first occurring 
with therapy. 
While her unsteady gait and spasticity and 
incoordination of the lower extremities have 
not been corrected, she has found turning over 
in bed at night easier and her mental outlook 
has brightened considerably. 

case 11. Multiple sclerosis began in this 
23-year-old female 11 years ago with an 
inability to move toes and a vertigo so severe 
as to keep her in bed 5 months. Bilateral 
ankle clonus, a bilateral positive Babinski, 
intention tremor of the hands, a_ bilateral 
nystagmus and ocular muscle weakness, so 
pronounced as to markedly impede reading, 
were the principal disabilities. In addition, 
in the various cies the patient has visited, 
a minus 32% basal metabolic rate, obesity, 
infantile uterus, hypotension, mild hypo- 
chromic anemia have been uncovered. A 
diagnosis of pituitary dysfunction was con- 
sidered, as the basal metabolism rate con- 
tinued downward in spite of taking thyroid 
for extensive periods. Five months of De- 
ropanex injections, 3 cc., 3 times a week, 
7 brought about marked improvement in 
the eye disturbances, some improvement in 
general strength, bladder control and coor- 


202 


dination and a 
outlook. 
CASE 12 


n encouragingly better mental 


[Twenty years ago, this 51l-year- 
old female noticed numbness and weakness 
of her lower extremities: apparently the first 
symptoms of a neuromuscular 
disorder: which has generally been diagnosed 
by the many clinics consulted as amyotrophic 
lateral A myelogram, encephalo- 
gram, sternal puncture, complete roentgeno- 
grams and blood chemistry, gastric analysis 
and allergy tests have been performed at var- 
ious institutions to rule out pernicious anemia, 
brain tumor, spinal cord injury, hyperinsulin- 
ism and multiple sclerosis. In spite of Pro- 
stigmin and curare injections, alcohol nerve 


progressive 


SC lerosis. 


injections, surgical severing of nerves in both 
electrical muscle stimulation, adrenal 
cortical extract, physiotherapy,  Tolserol, 
colchicine, psychotherapy, hydrotherapy, nu- 


legs, 


rABLE 1 RESULTS OF TREATMENT 
& V onthe of ( lina 
( Sex Treatment S pashieity ira 
l 53 F 1S ~ 2 
4 | 16 l 
F 18 2 
38 M 0 
57 M 1S 2 
6 53 M 0 0 0 
7 F ) | 
iS M 7 2 ] 
’ 17 M 7 l 
10 24 F 0 0 2 
1] 23 F 0 1+ I 
12 51 F i 1+ 0 
Improvement percentages 
S3 
Key: Improvemer 


Regression 
No Change 


Not Present: 


merous diets, vitamins B-12, 1000 meg. daily 
and adenosine-5-monophosphate _ injections, 
the severely painful muscle spasms of the 
legs continued unchanged. When Depropanex 
injections, 3 cc., 3 times a week, were started 
in June, 1953, the patient was able to ambu- 
late with the aid of a metal walker. The mus- 
cular spasms and intermittent muscle cramp- 
ing of the legs were so painful, particularly in 
the early morning hours, as to require 2 cc. 
of Demerol, hypodermically. After the first 
2 months of Depropanex therapy, the patient, 
for the first time in years, noticed a lessening 
of pain. After 4 months of Depropanex in- 
jections, there has been slight improvement 
in her muscle spasticity and locomotion and 
while she feels stronger and her mental out- 
look better, the most encouraging change is 
the continued reduction of pain and a con- 
current lessening of the need for opiates. 


t 
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Results. In a slowly progressive dis- 
ease such as multiple sclerosis, char 
acterized by unpredictable exacerba 
tions and remissions, the evaluation of 
any therapeutic agent presents difficul- 
the of 
equilibrium. absence 


maintenance scientific 
The of 


guishing laboratory data make it neces- 


ties in 


distin- 


sary to determine clinical improvement 
by objective and subjective findings. 
Again in this study, therapeutic evalu- 
ation into 


was grouped 


particular 
svmptom changes: represents no 


appreciable change, to “+3” for 


grades of improvement, and “—1” to 
WITH DEPROPANEX IN ATIENTS 
Bladder Kye Vent 
(Contr Sym pt ] Chan 
2 
0 NP ) 0 
NP 
N.P 0 
NP. 0 24 
NP N.P 0 
2 2 NP NP 
( 0 
12 
Grades 1+ to 3-4 
Grades 1 to 
0 
NP 


3” signifving that the disability was 
worse. 

In Table 1, it will be noted that in 
only 2 patients (No. 4 and No. 6 
could the over-all results of Depro 
panex injections be classified as unsat 
isfactory. In Case 4, a definite improve 
ment in spasticity, coordination, and 
even to a slight degree, locomotion, 
occurred with adenosine-5-monophos- 
phate therapy and for the first 2 months 
of Depropanex injections. Whether 
most of the patient's disabilities were 
the results of skull trauma, epilepsy o1 
multiple sclerosis, it is difficult to ascer- 
tain. Nevertheless, this spastic whee! 
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chair patient, who after 4 months of 
AMP and Depropanex therapy, was 
able to walk short distances with a 
cane, again relapsed into a wheel chair 
regimen and Depropanex injections 
were discontinued. The other case 
(No. 6), a completely unsatisfactory 
response, was in a highly psychotic, 
arteriosclerotic male. De propanex had 
been given only as a last resort at 
spasmotic intervals and with no effect 
as this ataxic, complete bed patient 
was rapidly becoming weaker and re- 
fusing food. Some months after dis- 
continuing Depropanex, the patient, 
who had developed large bedsores, 
died of a terminal bronchopneumonia. 

All other patients apparently bene- 
fited in varying degrees to Depropanex 
therapy. The most spectacular re- 
sponses were attained in Cases 3 and 
5. Both of these hospitalized patients 
have had 3 cc. Depropanex injections, 
3 times a week, regularly for 18 months. 
In both of these patients, the improve- 
ment has been slow but continuous and 
in neither case, to date, has there been 
exacerbations of old disabilities. 

In Case 3, an incoherent, psychotic 
young female, so severely ataxic and 
spastic as to be unable to feed herself, 
has in 18 months become a lucid, clear- 
speaking individual whose spasticity 
and incoordination has so materially 
diminished that she has discarded her 
wheel chair. She now can care for and 
feed herself and walk erect all day by 
pushing a chair in front of her. , 

Case 5, a male, aged 57, at the be- 
ginning of treatment was highly irra- 
tional, so spastic and incoordinated as 
to have been a complete bed patient 
for many months, unable to feed or 
care for himself and incontinent in 
bowels and bladder. A gradual but 
definite improvement in spasticity, co- 
ordination, bladder control and mental 
clarity began after Depropanex injec- 
tions were started. After one year of 


uninte rrupte d De propanex treatment, 
the patient was sitting up all day in a 
chair, had improved bl. idder and bowel 
control, could feed and care for him- 
self and carry on an adequate conver- 
sation and with aid could walk short 
distances, although his sense of balance 
was still markedly impaired, After a 
year and a half of treatment, the symp- 
tomatic improveme nt has continue od 
but at a slower rate. 

Case 7 and Case 12 are of interest 
as 4 months of Depropanex therapy 
noticeably reduced the pain and cramp- 
ing muscle spasm of the legs. In Case 
12, considered as amyotrophic lateral 
sclerosis, this was especially note- 
worthy, as she was able to reduce the 
opiates necessary for the excruciating 
pain which had persisted for many 
months in spite of nerve section. 

Improvement percentages for the 12 
patients are shown in Table 1, grouped 
into the most common multiple sclero- 
sis disabilities. Of course, 12 patients 
are too few for a complete statistical 
study and 4 to 1S months is insufficient 
in which to evaluate therapeutic re- 
sponse. Compston', commenting on 
assessment of treatment effect in mul- 
tiple sclerosis, has advocated 5 to 10 
vears study as necessary to prevent 
confusing spontaneous remissions with 
therapeutic improvement. While the 
present report obviously is not in this 
category, the changes observed in these 
patients all coincide too abruptly with 
treatment to be regarded simply as 
spontaneous remissions. Although De- 
propanex results have not been checked 
in this study against placebo controls, 
it is extremely unlikely that graphic 
neuromuscular improvement in men- 
tally confused patients can be explained 
other than through basic biochemical 
alteration. And inasmuch as all of 
these patients, at one time or another, 
have been treated with a profusion of 
therapy, an adequate standard is clearly 
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available for the evaluation of Depro- 
panex. 

It is apparent that Depropanex does 
not benefit to the same degree each 
particular disability of multiple scler- 
osis. Improvement was lowest in loco- 
motion, only 27%, perhaps because of 
the many muscle and nerve groups in- 
volved. Over half, 56%, had some spe- 
cific benefit in spasticity and coordi- 


nation. (Note: The absence of certain 
disabilities in some patients causes 
these unusual percentage _ figures. ) 


Bladder control was benefited in only 
36% with De *propanex injections as 
against 72% with 
phosphate, as reported in a previous 
publication'’. This discre paney may be 
explaine ‘d, however, by the fact that 
in a number of px atients in this series 
Depropanex shortly followed AMP 
therapy, which had already brought 
about pronounced bladder control 
benefit. And even though the better 
urinary control continued with Depro- 
panex, it was not classified in this re- 
port as improvement. 

Eye muscle weakness, only markedly 
improved in one case (No. 11), was 
somewhat relieved in 40%. Audibly 
definite improvement in speech occur- 
red in 70%. Perhaps the most salient 
single effect of Depropanex injections 
was the marked increase in endurance, 
83% improvement, accompanied by a 
pronounced feeling of well-being. What 
had not been anticipated was the star- 
tling mental benefit, 83%, found in the 
mentally normal and also in the institu- 
tionalized psychotic individuals. 

In general, the improvement result- 
ing from De propanex therapy was not 
sporadic but rather slow and consistent, 
apparently reaching benefit peak, ac- 
cording to the present schedule, after 
one year. Whether regression occurs 
after De propanex is withdrawn is not 
in the province of this first report, but 
this and many other biochemical prob- 


lems can only be determined in further 
investigations. 

The only untoward in the 
entire either local or systemic, 
was a mild, oe pruritus noted for 
a few days by Case 9, on increasing 
Depropanex after 7 months 
treatment. An edema of the ankles 
Case while occurring after a year 
of Depropanex injections, had been 
periodically recurrent in this patient for 
many years. The edema, probably re- 
sulting from the continuous de ‘pe ndent 
wheel chair position, responded to ele- 
vation and diuretics. The death of Case 
5 from pneumonia and arteriosclerosis, 
could in no way be associated with De- 
propanex therapy. Blood counts and 
urinalyses revealed no marked abnor- 
malities during Depropanex treatments. 
Blood chemistry checks, while too spor- 
adic for this report, are of sufficient 
interest to warrant 
There was no significant blood 
sugar nor blood pressure change and 
the 
tant. 

Comment. It 


reaction 
series, 


further investiga- 


tion. 
weight variations were unimpor 
is difficult to ascribe 
drastic relief of pain and muscle spasm, 
better voice and bladder 
creased 


control, in 
strength and 
mental clarity, even in a percentage of 
cases, entirely to the physical uplift of 
new drug therapy. If, as seems likely 
these many and definite neuromuscular 
changes are in some way the result of 
Depropanex injections, the question o! 
relationship between multiple sclero 
sis and pancreatic extract naturally 
arises. 

The Depropanex used in this study 
is a protein-free extract of fresh bee! 
pancreas from which insulin has been 
extracted. The chemical and enzymatic 
composition of Depropanex is unknown 
and it is identified only by its pharma 
codynamic properties, which, hereto 
fore, have been mainly concerned clin 


coordination, 


d 


d 
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ically with the relaxation of peripheral 
vascular spasm and ureteral colic. 
Brickner®, Putnam!’ and many other 
investigators have emphasized the role 
of vascular constriction in nerve tissue 
as a possible etiological explanation of 
multiple sclerosis. Recently Courville® 
and others have again pointe ‘d out the 
important role of local ischemia and 
subseque nt anoxemia in the genesis of 
neurological degenerative diseases. 
Grinker’ has suggested the similarity 
of lesions in demyelinizing diseases and 
the disintegration of myelin after 
asphyxia from carbon monoxide pois- 
oning. Most current multiple sclerosis 
therapy, such as nicotinic acid and 
histamine, probably acts through vaso- 
dilation. 
Possible relaxation of vasospasm was 
a factor in the selection of a pancreatic 
extract for an experimental therapy in 
multiple sclerosis. But there are also 
indications, as Aird' has pointed out, 
that a metabolic derangement in the 
biochemical oxidation of carbohydrate, 
usually referred to as the Krebs ‘cycle’, 
might also be involved in the neuro- 
muscular pathology. The studies of 
Jones, Jones and Bunch*, who found al- 
terations of normal pyruvic-lactic acid 
levels in the blood of multiple sclerosis 
patients, have focused attention on the 
broad field of anterior pituitary, liver, 
pancreas and muscle inter-relationships. 
Swank'* has found that a diet low in 
‘at appears to reduce the frequency and 
everity of multiple sclerosis exacerba- 
hions. 
In addition to these clinical findings, 
here appears scattered but revealing 
xperimental and pathological evidence 
nking some portion of pancreatic 
ctivity to neuromuscular function. Of 
irticular significance is the report by 
ogel'® of cerebral demyelination of 
th the white and gray matter found 
necropsy of a patient dying of acute 


‘morrhagic pancreatitis. Vogel ex- 


plains that the demyelination was 
found only after prolonged fixation of 
the cerebral tissue in formaldehyde- 
bromide solution, and the lesions were 
not evident in gross examination of the 
fresh brain. 

Symptoms of neuromuscular disease 
were arrested by the surgical removal 
of pancreatic islet cell adenomas, re- 
ports Barris?, who believes that some 
form of endocrine dysfunction plays a 
part in the genesis of progressive mus- 
cular atrophy. Tom and Richardson’ 
have also published findings of amyo- 
trophy and cerebrospinal nerve cell 
changes resulting from an_ islet-cell 
tumor of the pancreas. A Russian in- 
vestigator Ziuzin'? writes on “Disorders 
of certain secretory and incretory func- 
tions of the pancreas in organic disease 
of the brain.” Palsson and Grimsson!! 
have shown that a demyelinating neur- 
omuscular disorder found in baby 
lambs from ewes grazing on seaweed 
during the winter could be largely pre- 
vented by adding copper to the preg- 
nant ewe's diet. 

What biochemical reactions connect 
pancreatic activity to neuromuscular 
function are certainly not clear at this 
time. Recent emergence of Glucagon 
from an experimental insulin-antago- 
nizing extract of the pancreas into a 
promising new metabolism regulating 
hormone, opens a wide field for phys- 
iological study and speculation. Glu- 
cagon is considered by DeDuve* and 
other investigators'® to be the long- 
sought hormone from the alpha-cells 
of the pancreatic _ islets, regulating 
growth, metabolism and _ increasing 
glycogenolysis in the liver. While it is 
presumed Depropanex contains no Glu- 
cagon, the possibility still exists that 
the neuromuscular effects of Depro- 
panex noted in this study may be due 
to enzyme precursors of the new hor- 
mone, “Glucagon. Or, perhaps, a pan- 
creas fraction is essential to the bio- 
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synthesis of sphingomyelin, a major 
component of myelin sheaths. Sphingo- 
myelin, among other things, is com- 
posed of sphingosin. In turn, sphingo- 
sin, is probably formed from palmitic 
acid, a common fatty acid, and serine, 
a common amino acid. 

Obviously Depropanex is a crude 
pancreatic extract, protein- and insulin- 
free, whose biochemical action on 
neuromuscular mechanism, if it is 
present, requires at least 2 months to 
accumulate. Perhaps the reduction in 
spasticity and ataxia noted in many of 
these patients with Depropanex injec- 
tions will eventually be found to have 
been the result of natural remissions. It 
might be that the improvements noted 
in bladder and eye symptoms and the 
marked increase in endurance and voice 
strength could follow the institution of 
any new therapy. But it does not 
seem that the clearly perceptible im- 
proveme nt in mental status, observed 
in both psychotic and non-psychotic 
multiple sclerosis patients, could occur 
other than through some specific bio- 
chemical alteration eventually affect- 
ing neurological mechanisms. 

Depropanex, of course, is not the 
final multiple sclerosis answer. No pa- 
tient at this time has been completely 
rehabilitated. It is doubtful whether 
further investigations with this partic- 
ular pancreatic material will ever en- 
tirely eradicate ataxia, spasticity and 
the other disabilities of multiple scler- 
osis. But the results of even this small 
series of 12 patients, inconclusive as 
they may be, would seem to open new 
avenues for further laboratory and clin- 
ical neuromuscular research into the 
broad field of biochemical imbalance. 

Apparently extensive periods of De- 
propanex injections cause no unfavor- 
able reactions. Until a more effective 


therapy is found, it is felt Depropane x 
deserves an ade equate trial in patients 
afflicted with multiple sclerosis. 
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Summary. 1. Eleven multiple scler- 
Osis patients and one with amyotrophic 
lateral sclerosis were treated with in- 
jections of an insulin- and protein-free 
pancreatic extract for periods from 4 
to 18 months. In only one patient had 
the disease been present less than 5 
the longest, 20 years. All 
tients had severe, demonstrable 


vears, pa- 
neuro- 
muscular disabilities. In addition, some 


were psychotic, hospitalized individ- 


uals. 
2. Locomotion was benefited in 27%: 
bladder control, 367: eve symptoms, 


42%. Spasticity and coordination im- 
provement were noted in 567. Demon- 
strable increase in speech strength was 
found in 70%. Endurance was markedly 
bettered in 83%, and mental improve- 
ment, including the psychotic multiple 
83%. In 
even though there was no im- 


sclerosis patients, in some 
cases, 
provement, it was evident the progress 
of the 
no 


was halted. There were 


either 


disease 
adverse reactions, local or 
systemic, to the Depropanex injections, 
3 ce., 3 times weekly. Where improve- 
ment occurs, it is not apparent till after 
2 months of injections. Maximum bene- 
ai may appear after one year’s therapy. 

The concept of multiple sclerosis 


asa « probable disorder in carbohydrate 


metabolism is re-emphasized. A _pos- 
sible connection between pancreatic 
biochemical activity, localized vaso- 


neuromuscular 
Further multiple 
the 
so-called 


spasm, anoxemia and 
function is discussed. 

indicated in 
the 
carbohydrate break 


the 


sclerosis research is 


biochemical realm of 
“Krebs cycle” of 
down; perhaps somewhere at 
pyruvic-lactic acid level. 

4. Until a more effective therapy is 
found, Depropanex deserves an ade 
quate trial in patients afflicted with 
multiple sclerosis. 
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COCCIDIOIDOMYCOSIS 


ITS CLINICAL AND CLIMATOLOGICAL 
ASPECTS WITH REMARKS ON TREATMENT® 


By RocEer O. EGEBERG, 


(From Wadsworth 


General Hospital, Veterans Administration Center, Los Angeles, 
of California 


M.D. 


California, 
Angeles 


Medical 


Center, Los 


California ) 


and the Department of Medicine, University 
THE granulomatous disease caused 
by Coccidioides immitis has a very 


high incidence in its areas of endem- 
icity, but 75% of human coccidioidal 
infections are subclinical. Of the 25% 
presenting a definite clinical picture 
associated with a primary relatively 
benign infection, 1 of every 100 white 
males and 10 of every 100 Negro males 
disseminate beyond the initial area of 
infection. 

Numerous articles'*" describe well 
the clinical picture of this disease in 
human beings, but there is one salient 
point that deserves emphasis if one is 
to think clearly about it. The primary 
disease, that is, the benign form of 
coccidioidomycosis, encompasses the 
initial infection (almost invariably in 
the lungs), the generalized toxic mani- 
festations associated with this, such as 
fever, arthralgia, erythema nodosum, 
and others, and certain complications 
such as pulmonary cavitation, hemor- 
rhage, bronchopleural fistula, and 
hydropneumothorax. All the  afore- 
mentioned symptoms and findings con- 
stitute a primary infection with coccid- 
ioides immitis: that is, the organism 
is still being held within the lungs and 
pleura. However, when the organism 
breaks through the defense of the hilar 
lymph nodes and is carried by blood 
stream or lymphatics to other systems 
of the body such as musculoskeletal, 


*Presented at the American Clinical and Climatological Association, 
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central and 


others, one 


nervous, genito-urinary, 


has a disseminated on 
progressive coccidioidomycosis with a 
drastically different Here 
the chronic and toxic picture of osteo 
myelitis, of repeated abscess formation, 
of the tuberculous type of meningitis 
with central blocks 
presents a very serious, usually progres 
picture leading to death in 50‘ 
of white and 85% of Negro males. This 
differentiation is very important and 
in the past a misunderstanding of this 
has given rise to false encouraging re 
ports about the 
seminated disease. 
In the years since Gifford? and 
Dickson!:? showed that a relatively com 
mon San Joaquin Valley ailment known 
as valley fever was caused by the sam« 
organism as the 
known as 
has been a 


prognosis. 


nervous stem 


sive, 


reatment of the dis 


diseas 
coccidioidomycosis, ther: 
heightened interest in th: 
resulting in increased work 
and knowledge and inevitably in efforts 
to evolve a_ successful treatment. |! 
was in 1936, 1937 and 1938 that Gifford 
and Dickson published their series o! 
articles. Since that time epidemics i: 
CCC Camps, wartime training area 

and flying fields, together with surveys 
using coccidioidin to discover infectio1 

have done much to clarify the ep 

demiology of the disease and to brit 

out the areas of its endemicity. 


very serious 


disease, 


Hot Springs, Virgin 
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In the latter part of the nineteenth 
century and the beginning of the 
twentieth, climate was given a position 
of honor in the etiology or treatment of 
many diseases. During the era of thera- 
peutic nihilism, whose peak coincided 
strangely with that of the stock market, 
it was unseated and ridiculed. If one 
thinks of climate as constituting the 
entire physical environment and _ not 
just the atmosphere and what occurs 
there, one must agente that there are 
many diseases in which climate plays 
a salient part, yee they range from 
rheumatic fever through mi alaria, and 
hookworm to goiter and thyrotoxicosis. 
In this group and practically delimited 
by certain climatic conditions is coccid- 
ioidomycosis. 

As is well-known, coccidioidomycosis 
is endemic in the south San Joaquin 

Valley, the westerly slopes of the lower 

California coast range, and in spotty 
areas south of the Tehachapis. It is 
also found in pockets in Southern Utah 
and Nevada. There is a large area of 
endemicity in Southern Arizona. New 
Mexico has endemic coccidioidomyco- 
sis, and it is also present in western 
Texas. Outside of this country, it is 
found in Sonora and Chihuahua, Mex- 
ico, in the Chaco of Argentina, in the 
highlands of Venezuela, and probably 
in many other areas of the world where 
the soil, the temperature, the precipi- 
tation, and the other factors combine 
to make an environment in which 
Coccidioides immitis can flourish. 

“Semiarid” best describes such en- 
demic areas of coccidioidomycosis, but 
that is only part of the description. The 
organism does not flourish in the desert 
which has its occasional rains, but 
rather on the edge of semidesert re- 
tions. It does not flourish in all such 
‘reas by any means, for there are many 
such out West where coccidioidomyco- 
is does not occur. The organism would 
‘eem to require great summer heat, 


weeks or months of temperatures rarely 
getting down below 105. Possibly as 
a corollary to this, it does not flourish 
in areas where the winter is steadily 
cold. It requires water and does not 
do as well in the years following light 
seasonal rainfalls. It seems to require 
long periods without rain, and a soil 
that can be carried about as a fine dust; 
and to aid distribution it requires the 
winds to carry it. 

In the course of studying the en- 
demic areas, Kessel® has found that 
there is a well-defined line running 
more or less North and South through 
the middle of Texas. East of this line 
the average rainfall is 40 inches or 
more and appreciable rainfall occurs 
in most months of the year, and there 
is denser vegetation; while west of this 
line the annual rainfall quickly drops 
to a level of 10 to 16 inches and tends 
to be seasonal. Winds are more severe 
and dust more prevalent west of the 
line. East of this line there is malaria; 
west of it, none. East of it there is an 
increasing percentage of histoplasmin 
reactors, and west of it few histoplasmin 
reactors, but a _ rapidly increasing 
number of coccidioidin reactors. 

One can therefore depict to a fair 
degree the physical environment in 
which Coccidioides immitis will flour- 
ish and the disease be endemic. These 
characteristics are as follows: 

(1) Very hot summer weather. 

(2) Mild winter weather. 

(3) A period of precipitation during 

the year. 

(4) A definite period of 3 or 4 or 
more months without precipita- 
tion during the year. 

(5) A soil which, together with a 
sparse vegetation, is productive 
of much dust in the dry season. 

(6) Winds to scatter that dust. 

The question as to whether certain 
animals or certain plants are also neces- 
sary in this environment is still moot. 
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With the thought in mind that a plant 
might be the intermediate host for 
Coccidioides immitis in its mycelial 
phase, we have scoured the strongly 
endemic area northwest of Bakersfield 
and brought back hundreds of plants, 
sick and well, for culture studies, but 
so far have grown no Coccidioides im- 
mitis trom any of them. 

The treatment of coccidioidomycosis 
is still primarily a nonspecific affair. 
Specific treatment has certainly been 
sought and occasionally glowing  re- 
ports written, but primary coccidioido- 
mycosis is usually a self- limited disease 
and progressive or disseminated coc- 
cidioidomy cosis is a very chronic, 
often remitting affair, which makes 
evaluation of treatment difficult. In 
general, the treatment of clinically man- 
ifest primary coccidioidomycosis is 
much like the treatment of influenza, 
just as the symptoms are not unlike 
those of influenza. This applies whether 
erythema nodosum is present or not. 
Complications of the primary phase, 
such as cavitation and pulmon: 
hemorrhage, are best treated relatively 
conservatively, and, whether for valid 
reason or not, the fact that these com- 
plications exist makes it quite unlikely 
that the disease will disseminate. Most 
coccidioidomycosis cavities heal of 
themselves in a few months and should 
certainly be allowed to do so. Persis- 
tent ones last years and may be asso- 
ciated with intermittent hemorrhz ge. 
Here surgery is frequently indicated, 
and particularly so if the cavity is near 
the periphery of the lung. 

When coccidioidomycosis dissemi- 
nates, a drastically different picture pre- 
sents itself. Here the treatment is 
definitely the institution of a regimen 
such as is used in the treatment of pul- 
monary and extrapulmonary tubercu- 
losis. It is our strong impression that 
a regimen of rest and supportive mea- 
sures, if instituted early in the dissemi- 
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can make a definite sta 
tistical difference in outcome. 

Many specific forms of treatment 
have been tried, with little or no suc 
to mention a tew: arsphenamine, 
gentian violet, thymol, copper, anti 
mony and potassium tartrate, iodides, 
sulphonamides, all of our commercial 
antibiotics, vanillin, extract 
of buttercup, and many others. Strong 
claims have been made for a vaccine, 
but the results have not been dupli 
cated by others. Coccidioidin desensi 
tization has been tried and also seems 
to be of little value. 

For the past 6 years we have been 
using prodigiosin*, an extract of Seratia 
Marcessans, in the treatment of dissem 
inated coccidioidomycosis®. When this 
study was undertaken in 1947 the im 
pression was that 100% of Negroes with 
It was 
therefore felt that the curing of one 
patient would be strong evidence in 
favor of the medication’s efficacy. It 
was soon evident that this assumption 
was wrong and that general measures 
alone could influence the mortality rate 
in disseminated 


nated disease, 


CeSss; 


actidione, 


the disseminated disease died. 


coccidioidomycosis 
Also, more recent statistics indicate that 
the mortality rate is 85 to 90% in Ne- 
groes and Filipinos, which, of course 
requires a much larger series and many 
cures before the efficacy of a 
medication can be determined. We 
have to date treated 6 Negroes who had 
disseminated disease. Of these, 3 
would seem to be cured, using the 
criteria of the clinical picture, sedimen 
tation rate, complement fixation sy 
and a 5-year followup. Three died i 
trom 3 to 21 months after institution of 
treatment. 

The clinical evaluation of prodigiosi: 
and other agents is being continued as 
is the search for the intermediate host 
of Coccidioides immitis. 

Summary. 1. The more important en 
vironmental aspects of the areas wher: 


more 
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coccidioidomycosis is endemic have 
been described and discussed. 

2. The importance of differentiating 
between primary and disseminated 
coccidioidomycosis has been. stressed. 

3. The present concepts of treatment, 


both general and “specific”, have been 
briefly reviewed. 

4. There is suggestive evidence that 
prodigiosin is of some value in the 
treatment of disseminated coccidioido- 
mycosis, 
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THE LIVER IN EXTRAHEPATIC BILIARY OBSTRUCTION 


By M. LEEvy, M.D. 


K. Dvorscuak, M.D. 


AND 


ANGELO M. 


(From the Departments of Medicine and Pathology, Jersey City Medical Center, 


Gnassi, M.D. 


Jersey City, 


New Jersey ) 


THE occurrence of hepatic abnor- 
malities secondary to extrahepatic 
biliary obstruction is well documente ¥ 
Numerous studies have been made « 
resulting clinical'®, biochemical! 
changes. Further in- 
vestigation of the pathogenesis and re- 
ve rsibility of observed alterations is de- 
sirable to determine the influence of 
hepatic abnormalities on treatment 
and prognosis. We have therefore cor- 
related the histological changes in the 
liver with the clinical features and bio- 
chemical findings in 34 patients with 
extrahepatic biliary obstruction. The 
study was undert: ike n to determine the 
relationship between clinical, biochem- 
ical and morphological abnormalities 
and to evaluate factors which contrib- 
ute to the evolution of fibrosis in biliary 
obstruction. 


Material and Methods. Thirty-four pa- 
tients were selected for study from 60 
consecutive patients admitted because of ex- 
trahepatic biliary obstruction. Patients with 
histological evidence of hepatic metastases 
fatty changes and portal cirrhosis were ex- 
cluded. Ages ranged from 2 months to 84 
years. Twenty-five were men, 7 were wo- 
men and 2 were infants. Biliary obstruction 
was due to pancreatic neoplasm in 16 pa- 
tients, common duct stone in 15 patients, 
congenital atresia of the bile ducts in 2 
patients and acquired stricture of the common 
bile duct in 1 patient. 

Biochemical liver function studies included 
estimation of serum bilirubin’, urinary bile 
and urobilinogen?.22, serum alkaline phos- 
phatase*, total serum cholesterol and choles- 
terol esters*, cephalin-cholesterol flocculation®, 
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thymol turbidity'?, serum albumin and 
globulin4, prothrombin time!® and glycogen 
storage®. Serum bilirubin of more than 1.0 
mg. per 100 cc. biliuria, and absence or in- 
creased titer of urine urobilinogen were con- 
sidered abnormal. Serum alkaline phospha- 
tase greater than 5 Bodansky units, and 
total cholesterol outside the range 150 to 
240 mg. per 100 cc. with less than 50% of 
the total being esterfied were reported as 
abnormal. Cephalin flocculation graded above 
2 plus in 48 hours, thymol turbidity of 5 
units or more, and total serum protein less 
than 6.8 gm. per 100 cc. or reversal of the 
albumin-globulin ratio were considered ab- 
normal. Normal prothrombin was within one 
second of the control values; normal response 
to epinephrine consisted of an increase in 
blood sugar of 40 mg. per 100 cc. or more. 

Aspiration biopsy of the liver was_per- 
formed in 15 patients??; 12 patients had 
biopsy performed at operation and 7 cases 
were studied post mortem. Bile stasis upon 
histological study was graded as 1 plus when 
bile was limited to intralobular bile canaliculi, 
2 plus when bile was present in intralobular 
bile ducts, and 3 plus when bile thrombi 
were identified (Fig. 1A). The diagnosis 
of biliary hepatitis was made when an in- 
flammatory reaction accompanied bile stasis 
(Fig. 1B). A diagnosis of biliary fibrosis was 
made when there was an increase of fibrous 
connective tissue in the portal area (Fig. 1C) 
\ diagnosis of biliary cirrhosis was made in 
the presence of bile stasis, portal and central 
fibrosis, bile duct proliferation and pseudo- 
lobulation (Fig. 1D). 


Observations. Biliary hepatitis was 
pre sent in 13 patients, biliary fibrosis 
in 17 patients and biliary cirrhosis in 
4 patients. Biliary hep: atitis was ac- 
companied by abscess formation in one 
patient. Of the 13 patients with biliary 
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hepatitis, 7 had common duct stones 
and 6 had neoplasms. Of the 17 pa- 
tients with biliary fibrosis, 5 had com- 
mon duct stones, 10 had neoplasms, 
one had congenital atresia of bile ducts 
and one had acquired stricture of the 
common bile duct. Biliary cirrhosis oc- 
curred in 3 patients with common duct 


Fig. 1.—Successive stages of liver damage 


months, and in those with biliary cir- 
rhosis 10 months. 

Serial morphological studies in one 
patient showed bile thrombi, lympho- 
cytes and an exudate during the early 
phase of biliary obstruction (Fig. 1A, 
IB). This was followed by the appear- 
ance of fibroblasts and collagen fibers 


following extrahepatic biliary obstruction. A) 


Bil thrombi. B) Inflammatory hepatitis. C) Early biliary fibrosis. D) Obvious biliary 


cirrhosis. 


stones and one patient with congenital 
atresia of bile ducts. 

the duration of biliary obstruction 
an’ the occurrence of an ascending in- 
feci’'on were important contributing 
factors in biliary fibrosis and cirrhosis. 
Th: average duration of obstruction in 
patients with biliary hepatitis was 1.5 
mo: ths, in those with fibrosis 2.8 


(See text). 


in the portal and central areas (Fig. 
1C). Prolonged obstruction was asso- 
ciated with formation of pseudolobules, 
bile duct proliferation and fibrosis simi- 
lar to that seen in portal cirrhosis (Fig. 
ID). 

CORRELATION OF HISTOLOGY WITH 
CLINICAL FEATURES. Clinical signs in- 
cluded hepatomegaly in each of the 


Lr» No 
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patients, hepatic tenderness in 9 pa- 
tients, pruritus in 1] patients, spleno- 
megaly in 4 patients and fluid accumu- 
lation in 6 patients. No. correlation 
could be established between the de- 
gree of liver enlargement and the dura- 
tion or cause of biliary obstruction. 
Hepatic tenderness was most marked 
in patients with biliary hepatitis. 
Pruritus occurred predominantly in pa- 
tients with high levels of serum bili- 
rubin. Splenomegaly was present in 3 
patients with biliary cirrhosis. It was 
attributed to portal hypertension and 
was accompanied by esophageal varices 
in one patient. Peripher: al edema and 
ascites were noted in 4 patients, 3 with 
biliary fibrosis and one with biliary 
cirrhosis. 

CORRELATION OF HISTOLOGY AND BIO- 
CHEMICAL FUNCTION stTuDIES. Biochemi- 
cal tests showed both excretory and 
metabolic functional changes (Table 
L). The serum alkaline phosphatase 
was the most valuable excretory test. 
It was often normal in the presence of 
intermittent obstruction. “Progressive 
elevation of the alkaline phosphatase 
occurred with complete biliary obstruc- 
tion. An elevated serum alkaline phos- 
phatase above 10 Bodansky units was 
present in 10 (76.9%) patients with 
calculus obstruction and 13 (92.8%) 
patients with obstruction due to neo- 
plasms, atresia and stricture. A serum 
alkaline phosphatase above 10 units 
was present in 6 (757) patients with 
biliary he patitis, 14 (93.3%) patients 
with biliary fibrosis, 3 (75%) patients 
with biliary cirrhosis. An elevated total 
cholesterol above 300 mg. per 100 ce. 
was present in 6 (40%) patients with 
calculous obstruction and 11 (64.4%) 
patients with obstruction due to neo- 
plasms, atresia and stricture. A serum 
cholesterol over 300 mg. per 100 cc. 
was present in 9 (69.6%) patients with 
biliary hepatitis, 7 (43.7%) patients 


with biliary fibrosis and 1 (25%) pa 


tient with biliary cirrhosis. 

Alteration of cholesterol ester frac 
tion, serum protein patterns and_ the 
flocculation tests were correlated with 
morphological changes and to a lesser 
extent with the cause of biliary ob 
struction. Severe degrees of inflamma 
tion were accompanied by decreased 
cholesterol esters, hype ‘rglobulinemia 
and a_ positive ce phalin flocculation 
test. Serum cholesterol esters of less 
than 50% of the total cholesterol were 
present in 12 (92.3%) patients with 
biliary hepatitis, 12 (75%) patients with 
biliary fibrosis and 2 (66%) patients 
with biliary cirrhosis. A serum globulin 
above 4.0 gm. per LOO cc. was found 
in 2 (16.6%) patients with biliary hepa 
titis, 5 (38.47) patients with biliary 
fibrosis aa 2 (75%) patients with 
biliary cirrhosis. positive 
flocculation was present in 4 (30.7% 
patients with biliary he patitis, } 
(18.7%) patients w ith biliary fibrosis 
and 3 (75%) patients with biliary cir- 
rhosis. 


Case Reports. The following ¢ase histories 
illustrate the difficulties encountered in corr: 
lating clinical features, biochemical functior 
and_ histology: 

casE 6. Biliary Hepatitis. P. H., aged 38 
a businessman, was hospitalized because 0 
jaundice. Two months previously, he dev 
oped anorexia, nausea and diarrhea. Three 
weeks before hospitalization, low back pain 
followed an acute respiratory infection. Ther 
had been a 10-pound weight loss since the 
onset of symptoms. Examination  reveale: 
icterus and hepatomegaly 6 cm. below |! 
costal cage. There was marked hepatic 
derness. A roentgenogram of the abdomer 
revealed a ring shadow in the right upper 
quadrant, suggestive of calculus. Liver { 
tion studies showed total serum 
9 mg. per 100 cc., “one minute” bilir:)in 
8.4 mg. per 100 cc., positive urine bil nd 
urobilinogen, serum alkaline phosphatase 6.1 
units, cholesterol 334 mg. per 100 cc., 
albumin 3.68 gm.., per 100 serum 
globulin 3.35 gm. per 100 ce., thymol ‘ur- 
bidity 2 units, cephalin flocculation neg 
Galactose tolerance and glycogen storag ts 


pa 


rac 
the 
vith 
ssel 
ob 
na 
ised 
mila 
tion 
less 
vere 
vith 
vith 
ents 
ulin 
und 
lary 
vith 
alin 


un 
There 


OBSTRLOTION 


BILIARY 


IN CASES OF ENTRAHEPATIE 


FINDINGS 


AND HISTOLOGICAL 


AL 


BIOCHEMIE 


AL 


LINIK 


Ol 


CORRELATION 


PABLI 


THE LIVER 


uoyoing 


ssausapuay 1M 


) 


| 


D leo 
pyoydsoyd 
| Ou 
wnsag 


| 


u 
fo anny 


sppijiuy 


EXTRAHEPATIC 


mos 
mo. 
mo 


mos 
10 days 
days 


130 
106 


71 
39 


15.0 
10.0 


30.0 


6.0 
0 


30.0 
30.0 


BILIARY OBSTRUCTION 


24 
BE 
FFF SMA Hier 
++ +4 4 
| 


0 


‘2 | 
' Ax 
aa ont 
SoS 
2. — 


NM 


* 
* 
* 


Se 2585. ~ avs. 
ANNANAANAA 


weeks 


TANN ON Not 


NNR NOONAN NN 


4 
= 
= 
++ 
7 
Sse 
~ 
* 
** 
* 


| 
4049 ++ 
) 
= 
oTies 
orre 
1 38 
eof 
evel 
Three 
the ‘ 
| 
he 
~~ 
‘ 
cl 
* 
] 
= 
I- 
M@ | 
ts 
mea 


276 LEEVY, DVORSCHAK, GNASSI: 


were normal. The history and physical ex- 
amination were consistent with viral hepatitis; 
the roentgenogram obstructive 
jaundice; biochemical studies were not 
specific. A needle biopsy showed _ biliary 
hepatitis (Plate 1B). An exploratory opera- 
stone. His 


suggested 


tion revealed a common duct 
jaundice, hepatomegaly, hepatic tenderness 
and biochemical changes disappeared after 
surgery. 

cAsE 9. Ascending Cholangitis with Mul- 
tiple Liver Abscesses. J. B., 
laborer, was hospitalized because of jaundice 
associated with chills, fever and epigastric 
pain. Five years previously, he had a 
cholecystectomy for empyema of the gall- 
bladder. Physical examination on admission 
revealed marked malnutrition tender 
hepatomegaly 6 cm. below the costal cage. 
His temperature ranged between 103 and 
105°. An erythrocyte count was 1,300,000, 
hemoglobin 4.0 gm. and leukocytes 33,800 
with 96% segmented neutrophils and 4% 
lymphocytes. A blood culture yielded B. 
coli. Liver function studies revealed serum 
bilirubin 16.4 mg. per 100 cc., alkaline phos- 
phatase 27.4 units, positive urine bile and 
urobilinogen, serum albumin 2.31 gm. per 
100 ce., serum globulin 3.19 gm. per 100 
cce., serum cholesterol 95 mg. per 100 ce., 
cholesterol esters 7 mg. per 100 ce., cephalin 
flocculation 2 plus, thymol turbidity 2 units. 
Roentgenograms of the chest showed marked 
elevation of the diaphragm. A _ gastrointes- 
tinal series and barium enema were normal. 
\ diagnosis of ascending cholangitis with 
liver abscess secondary to a common duct 
stone or neoplasm was made and the patient 
treated with aureomycin, streptomycin, peni- 
cillin and whole blood transfusions. After 
the general physical state had improved, 
choledochostomy was performed and a 
cholesterin stone removed from the common 
duct. The gallbladder was small and fibrotic. 
The liver contained pea-sized nodules through- 
out the substance. Liver biopsy showed 
necrosis with inflammatory cell collections. 
Cholangiogram showed dilatation of the bi- 
liary tract. Improvement continued and liver 
studies done 3 months later showed serum 
bilirubin 1.6 mg. per 100 cc., serum alkaline 
phosphatase 6.4 units, serum albumin 2.76 gm. 
per 100 ce., serum globulin 3.44 gm. per 100 
ce., total cholesterol 234 mg. per 100 cc., 
cholesterol esters 154 mg. per 100 cc., cepha- 
lin flocculation 1 plus and thymol turbidity 
2.0 units. Repeat study 3 years later revealed 
no clinical, biochemical or histological ab- 
normalities. 


aged 50, a 


casE 2. Biliary Fibrosis. M. M., aged 
a housewife, was hospitalized because of 
jaundice. Six weeks previously, she had 


onset of severe epigastric pain followed 
jaundice, clay-colored stools and dark uri 


There was a gradual subsidence of 


icterus. Three days before admission, 

dominal pain and jaundice recurred. Physi 
examination revealed jaundice with mark 
obesity. Liver function studies showed 
total serum bilirubin 13.6 mg. per 100 
with 10.6 mg. per 100 ce. “one minute 
bilirubin, serum alkaline phosphatase 36 un 
total serum cholesterol 334 mg. per 100 « 
cholesterol esters 171 mg. per 100 ce., cepha 
lin flocculation negative, thymol turbidity 0.5 


unit. A cholecystectomy and choledochostomy 


was performed with removal of a common 
duct stone. Liver showed _ biliary 
fibrosis (Plate 1C) t 
operatively and biocltemical and _ histological 


biopsy 
Jaundice subsided p 


patterns returned to normal . 

CASE 32. Biliary Cirrhosis. L. Y., aged 12 
months, was hospitalized because of jaundi ( 
Icterus was present at birth and there had 
been subsequent remissions and exacerbations 
Physical examination revealed a malnourished 
poorly developed, jaundiced infant with liver 
enlargement to 10 cm. below the costal cag 
Liver function studies showed serum bilirubin 
19.4 mg. per 1000 cx bile present in the 
urine. urinary urobilinogen absent, serum 
30 units, total cholesterol 
329.5 mg. per 100 cc cephalin flocculation 
negative, serum albumin 3.45 gm. per 100 


kaline phosphatase 


ce., serum globulin 4.35 gm. per 
Needle biopsy of the liver showed marke 
fibrosis with bile stasis pseudolobulation uN 
bile duct proliferation, compatible with a 
diagnosis of biliary ‘cirrhosis (Plate 1D \ 
diagnosis of atresia of the common bile duct 
was made and choledochostomy ind 


choledochoduodenostomy were pertor 


Cirrhosis of the liver was found at operation 
Postoperatively, jaundice continued although 
bile reached the intestines. The infant was 
discharged on a hepatic regimen but. continue 
to go downhill and expired of hepatic sul 
ficiency within 12 months. 


CORRELATION OF HISTOLOGY WITH 
THERAPEUTIC RESPONSE. The morbidity 
and mortality following operative in- 
tervention was related to histology and 
biochemical patterns. Each of the pa- 
tients with biliary hepatitis and by iary 
fibrosis had an uncomplicated po top- 
erative course. The patients vith 
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biliary cirrhosis developed progressive 
liver failure which terminated fatally 
within one to four ) Clinical 
abnormalities dis- 
relief of —obstruc- 
tion. Postoperative biopsy of 3 pa- 
tients with inflammation and mild 
connective tissue changes showed 
shrinkage and pyknosis of fibroblastic 
nuclei and a decrease of collagen con- 
nective patients 
with neoplastic obstruction depended 
on resectability of the primary lesion. 
Comment. Early diagnosis and treat- 
ment of biliary obstruction is essential 
with available techniques for repair 
of congenital atresia of the bile ducts 
and resection of the pancreas. The 
inflammatory and 
fibrotic changes in the liver of patients 
with continued extrahepatic biliary ob- 
struction supports this contention. 
hepatic changes increase 
cperative morbidity and mortality and 
may eventually cause hepatic fi rilure. 

Differentiation from other ¢ 
jaundice becomes difficult with pro- 
longed biliary obstruction. Liver cell 
changes se ‘condary to obstruction may 
alter biochemical tests and confuse in- 
terpretation ot aspiration biopsy. The 
inflammatory changes in biliary ob- 
struction provide the background for 
fibrosis and ultimately clerhonis. Bio- 
chemical processes responsible for con- 


vears. 
and biochemical 
appeared with 


tissue. 


Prognosis in 


high incidence of 


Progressive 


causes of 


nective tissue formation not 
known'?!*. The process was related 
to an inflammatory reaction in this 
serics. Serous exudation® could not be 


demonstrated and collagen fibers ap- 


stuc 
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peared in relation to blood vessels. 
Fibrosis is not progressive if factors 
contributing to its development and 
maintenance are removed. Isolated ob- 
servation in man and animal experi- 
ments suggests it may regress in the 
presence of normal blood supply and 
bile drainage" 

Summary and Conclusions. 1. His- 
tological studies of the liver were cor- 
related with clinical features and bio- 
chemical liver function studies in 34 
patients with extrahepatic biliary ob- 
struction. Biliary hepatitis was present 
in 13 patients, one of whom had ab- 
scess formation. Biliary fibrosis was 
present in 17 patients and biliary cirrho- 
= 4 patients. 

Clinical symptoms and biochemi- 
Ci chanses were related to the degree 
of biliary obstruction and histological 
changes. The duration of biliary ob- 
struction and the occurrence of an as- 
cending infection were important con- 
tributing factors. Fibrosis appeared to 
be related to inflammation and was 
primarily localized to the portal area. 
Continued obstruction and inflamma- 
tion eventually led to biliary cirrhosis 
with bile duct proliferation, periportal 
and pseudolobulation. 

. Prognosis was related to the na- 
ia of the primary lesion in neoplastic 
obstruction and to the ty pe and degree 
of hepatic changes in others. Minor 
clinical, biochemical and_ histological 
changes reverted to normal with re- 
lief of obstruction. Biliary cirrhosis 
was associated with progressive hepatic 
insufficiency. 
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From the De partment of Medicine 
partment of Medicine, 


Heparin is generally believed to be 
a non-toxic drug*. Since 1935, when 
pure forms of heparin became avail- 
able for clinical use, the drug has been 
used widely without any serious record- 
ed complications other than those due 
to hemorrhage from an overdose or un- 
usual susceptibility of the patient. 
Anaphylactic reactions have been occa- 
sionally observed®, but these are infre- 
quent and have not interfered with the 
general acceptance of the drug. Alo- 
pecia following heparin therapy has 
recently been reported". It is our pur- 
pose at this time to call attention to 
this toxic alopecia and to report. its 
occurrence following the administration 
of ‘Treburon, a new synthetic heparin- 
oid 

Recent reports? concerning 
the anticoagulant effect of Treburon 
the sodium salt of sulfated polygalac- 
turonic acid methyl ester methyl glyco- 
side) have prompted us to present our 
most recent experience with this drug 
and to describe some of the toxic effects 
whic} we have observed during the 
ar period of our investigation.® 
The methods used in the studies and 
the clinical anticoagulant properties 
whic; we observed are described in a 


*S: oplied by Hoffmann-LaRoche, Inc. through the courtesy of Dr. 


, Marquette University School of Medicine, and the De- 
Milwaukee County Hospital, Milwaukee, Wisconsin ) 


previous publication®. The re- 
ported at this time give additional in- 
formation regarding the effects of the 
daily administration of the drug for 
periods of one to 6 weeks. 

The anticoagulant properties of Tre- 
buron were measured by a modified 
Lee and White coagulation time test 
and by the Quick method of measuring 
prothrombin time*®. Treburon has the 
effect of prolonging the coagulation 
time from 20 to 60 minutes over a per- 
iod of 12 to 18 hours when injected 
intramuscularly in doses of 625 mg. 
(2.5 ce. of a 25% solution with 0.5% 
phenol). The drug has about one- 
third the anticoagulant effect of sodium 
heparin when injected intravenously. 
It should be emphasized that when 
testing heparin or Treburon, the Quick 
prothrombin test does not measure 
prothrombin. It does measure quite 
accurately the effects which these anti- 
coagulants have on the total coagula- 
tion mechanism. Heparin, according to 
Quick, is both an antithrombin and an 
antiprothrombin. A single intramus- 
cular injection of 625 mg. of Treburon 
reduces the prothrombin time to 20% 
of normal for 12 to 14 hours’. 


M. J]. Schiffrin. 
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Material. Thirty-eight patients received a 
total dose of 3,000 mg. or more of Treburon 
by the intramuscular route. The drug was 
given twice daily at 
ulation 


12-hour intervals. Coag- 
deter- 
mined daily before the morning dose, which 
was usually scheduled for 10 A.M., was given. 
The largest total dose received was 28.250 
mg. during a period of 38 davs. 


and prothrombin times were 


‘Twenty-nine 
of the patie nts were men, and 9 were wome n. 
The voungest patient treated was 18, the 
oldest 78. The average daily dose was 535.3 
mg. Most of the patients had some type ot 
a cardiac or vascular disorder such as arterial 
mvocardial infarction 
\ few of the patients 
were treated during the postoperative period 


or venous thrombosis. 
or auricular fibrillation 


following major surgery 


Results. The anticoagulant properties 
of Treburon proved to be clinically 
satisfactory when the intramuscular in- 
jections were given twice daily. The 
dose given varied with the needs of 
the patient. A coagulation time be- 
tween 30 to 60 minutes was maintained 
without difficulty. One injection was 
climinated if the coagulation time was 
over 120 minutes. The dose was fre- 
quently reduced to 325 mg. or 2 
tor the maintenance level. 

The satisfactory utilization of the 
drug through intramuscular injection is 
most promising. 


o0 mg. 


The advantage over 
intravenous therapy _ is 
readily appreciated. Inhibition of ex- 
tensive thrombosis and the prevention 
of additional thrombi were achieved 
except in one known instance in this 
group of patients. J. B., a 73-year-old 
woman with a myocardial infarction, 
developed a saddle embolus which 
blocked both iliac arteries while she 
was receiving Treburon. During the 
period when the embolism occurred, 
her coagulation time was 34 minutes 
and her prothrombin test 22%. The 
embolus most likely came from a mural 
thrombus the left ventricle. 

Our experience with Treburon in 
a total of 240 patients receiving the 
drug intravenously or intr: umuscularly 


continuous 


indicates that alope cia is the m ajor 


MADISON, 


PISCIOTTA: 


toxic manifestation of the drug. It o 
curred in 19% of the 68 patients who 
were observed tor the occurrence ot 
alopecia. The alopecia is apparently 
not related to the total dose received 
It occurred in one patient who received 
only 400 mg. of Treburon. One _pa- 
tient received 28,250 mg. without de 
veloping alopecia or any other toxic 
effects. The alopecia involves the sc: lp 
and may include up to 80% of the hair 
Small amounts of hair were lost from 
the evebrows and from the pubic and 
axillary regions in several patients. In 
everv case which we have been abl 
to follow, 
3 to 5 months had returned to normal 
Two patients whose hair had previously 
been straight grew curly hair following 


the hair regrew and within 


the alopecia. The finger and toe nails 
of one of these patients became brittle 
and chalky. Subsequent nail growth 
was normal. 
in epithelial structures is not known 
The alopecia may occur as late as one 


month after therapy has been discon 


The cause of these effects 


tinued. 

Field! and his associates have ob 
served diarrhea in about 10% of their 
patients receiving Treburon and _ one 
patient who expired exhibited severe 
generalized ulcerative enterocolitis 

Diarrhea also occurred in two of out 
cases. The outcome was not fatal. The 
stools were bloody and were passed 
5 to 11 times a day. The diarrhea lasted 
5 days in one case, and 6 days in the 
other. Both patients recovered from 
the episode of diarrhea after Treburon 
injections were discontinued. One ot 
these patients was again given [re- 
buron. Two days later she developed 
epistaxis and the 
tinued. She did not have a recurr nc 
of diarrhea. Three chronically ill )os- 
pitalized patients who had _no:ma! 
bowel habits prior to the cours of 
Treburon therapy complained of on 
stipation a week or more later. 


drug was discon- 
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\n occasional patient complained of 
pain at the site of intramuscular injec- 
tion. On only two occasions was. it 
necessary to inte rrupt therapy because 
of this ‘complaint. One patient bled 
rather profuse ly at the site of the intra- 
muscular injections after he had been 
receiving the drug for 5 days. It was 
necessary to discontinue treatment be- 
cause of this. 

Renal function was not affected by 
Treburon. Urinary output reduction or 
elevation of nonprotein nitrogen was 
One patient developed 
albumin and casts in the urine after 
7 davs of intravenous therapy. The 
total dose received by this patient Was 
3,625 mg. 


not observed. 


called to a 
case of thrombophlebitis in a woman 
in whom alopecia developed 4 weeks 
after 400 mg. of sodium heparin had 
been given in doses of 50 mg. every 
6 hours. The 


Our attention has been 


patient also received 
Dicumarol. The hair regrew. Five 
months later the patient again develop- 
ed thrombophlebitis and received the 
same dose of heparin. Alopecia again 
occurred after 4 weeks. It is estimated 
that about one-third of the scalp hair 
was involved. The hair again regrew.° 

it is curious that alopecia following 
the use of sodium heparin has not been 
frequently observed. Merz in his mono- 
OT ph states: “The loss of hair after 
heparin administration appears on the 
entire scalp, but is particularly marked 
around the temples. It occurs in more 
than half of all patients (in 66% of all 
obstetrical and in 54% of all gyne- 
cological cases) and clears spontan- 
eously®.” This observation should stim- 
ulate all physicians who use heparin 
to ‘ook for this complication so that 
ver ‘ication of this observation can be 
mae. It is strange that such a high 
inc: lence of alopecia following heparin 


ise of Doctor C. P. Giessen. 


EFFECTS OF HEPARIN 281 


therapy has gone unobserved during 
the past. However, Fischer et al.* 
have recently reported the occurrence 
of alopecia 6 to 10 weeks following 
therapy not only with heparin, but also 
with heparinoids and Dicumarol. Their 
observation that alopecia occurs in 78% 
ot patients receiving a combination of 
heparin and coumarin preparations is 
indeed surprising. 

Two synthetic heparinoid materials 
have been made available for clinical 
trial in this country during the past 5 
years. Paritol-C!! and Treburon have 
been investigated in several clinics. 
They are prepared from unlimited 
sources of raw polysaccharide mater- 
ials and could, if they became clinically 
acceptable, lower the cost of anticoag- 
ulant therapy. We have not had any 
clinical experience with Paritol-C. The 
drug is reported to cause vasomotor 
collapse, nausea and vomiting, paras- 
thesias, angioneurotic edema, elevation 
of the nitrogen and 
alopecia'?'*, Paritol-C is usually given 
intravenously. Alopecia occurs also fol- 
lowing the use of Thrombocid, a hepar- 
inoid drug introduced in Europe*. 

Summary and Conclusion. 1. Tre- 
buron, a synthetic heparinoid anticoag- 
ulant, was given intramuscularly or in- 
travenously to 240 patients with a var- 
iety of vascular disorders and non- 
surgical diseases. The drug is an effec- 
tive anticoagulant with approximately 
one-third the activity of sodium 
heparin. 

2. Thirty-eight of the patients re- 
ceived a total dose of 3,000 mg. or 
more of the drug intramuscularly for 
periods of from 5 to 38 days. It was 
usually possible to prolong the coagu- 
lation time to between 30 and 60 min- 
utes with a maintenance dose of 250 
mg. of Treburon intramuscularly at 12- 
hour intervals. 

3. Alopecia of the scalp and to a less 
extent of the eyebrows and suprapubic 
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and axillary hair occurred in 19% of 
all patients observed for the occur- 
rence of this complication. Alopecia 
occurred in 35.5% of all patients who 
received more than 3,000 mg. of the 
drug. 

4. Brittle, chalky finger and toe nails, 


EFFECTS OF HEPARIN 


diarrhea and epistaxis were also ob 
served as complications of Treburon 
therapy. 

5. Alopecia has also been reported 
as a complication following the admin- 
istration of sodium heparin, Paritol-C, 
thrombocid and coumarin derivatives 
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LABORATORY AND CLINICAL OBSERVATIONS ON CHLORPROMAZINE ® 
(SKF-2601-A) — HEMODYNAMIC AND TOXICOLOGICAL STUDIES 


By Jonn H. Moyer, M.D. 
Bartis Kent, M.D. 
Raven Knicut, M.D. 
Georce Morris, M.D. 


RusseELL Huccins, Pu.D. 


AND 


A. HANbLey, Pu.D. 


From the Departments of Pharmacology, Medicine, Surgery, Baylor University College of 
Medicine, and the Medical Service of the Veterans Administration Hospital, Houston, Texas ) 


CHLORPROMAZINE (Thorazine) ap- 
effective antiemetic 
agent*, which acts on the central ner- 
vous system, depressing the vomiting 
reflex'. It consistently inhibits apomor- 
phine induced vomiting in laboratory 
animals, although, it is less effective in 
preventing vomiting due to veratrum 
viride’. Preliminary clinical studies in- 
dicate that it prevents nausea and vom- 
iting due to many causes‘. For these 
reasons observations on cardiovascular 
and renal hemodynamics have been 
made in the laboratory. In addition 
clinical observations for evidence of 
renal, hepatic, cardiac, and hema- 
topoietic toxicity were made on nor- 
ma! control subjects and patients be- 
ing treated for nausea and vomiting. 


pears to be an 


Materials. LABORATORY 
The laboratory observations were 
made following intravenous administration of 
the drug. These studies consisted of obser- 
vations on cardiovascular and renal hemo- 
dynamics and on the effect on water and 
electrolyte excretion. 

C rdiovascular Studies. Observations on 
card ac output were made using the pulse 
contour method of Hamilton and Remington?. 
The dogs were anesthetized with 15 mg./kg. 


Methods and 


STT ES 


ipplied through the courtesy of Smith, 


of morphine and 10 mg./kg. of pentobarbital. 
Following suitable control observations, in- 
creasingly larger doses (starting with 0.5 
and increasing to 10 mg./kg.) of chlorpro- 
mazine were administered intravenously every 
10 minutes. Observations were made on 
cardiac output one minute after each dose 
of chlorpromazine and again 10 minutes later. 
At the same time the effects on pulse rate, 
blood pressure, peripheral resistance and on 
the electrocardiogram were recorded. Several 
animals were studied in which progressively 
larger doses of chlorpromazine were given 
every 20 minutes until electrocardiographic 
evidence of cardiac toxicity was observed. 

Renal Studies. Nine female dogs ranging 
in weight from 12 to 21 kg. were used. They 
were anesthetized with pentobarbital, 30 
mg./kg. body weight, given intravenously. 
Creatinine was used to measure glomerular 
filtration rate (GFR), and para-aminohippur- 
ate (PAH) for renal plasma flow (RPF). 
Mean blood pressure was measured by a 
damped =mercury manometer connected 
through a manifold to an indwelling arterial 
needle. Except for minor modifications, the 
techniques and analytical methods have pre- 
viously been described*. Following suitable 
control observations (3 successive 10-minute 
periods), 50 mg. of chlorpromazine were ad- 
ministered intravenously. Observations were 
made immediately (2 successive 10-minute 
periods ), after 60 minutes (2 successive 10- 
minute periods), and again after 90 minutes 
(2 successive 10-minute periods ). 


Kline & French Laboratories as Thorazine: 


orig ally developed as 4560 RP by Rhone-Poulenc Specia Research Laboratories in France. 
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CLINICAI Observations for toxic 
made on 38 control sub- 
25 patients being treated for 
and vomiting. These studies included 
an evaluation of renal function, he ‘patic func- 
tion, disturbances of the 
tem, 


STUDLES 
manifestations were 
jects and on 
hausea 


hematopoietic SVS- 
and electrocardiogr: iphic changes before 
age after the administration of chlorpromazine 

1 different either the oral or the 
accep route for one week or 

Differential function studies 
done on 9 control subjects before 
the acute and 


doses by 
more 
renal were 
and after 
chronic administration of 
chlorpromazine The effect on 
potassium excretion was 


and 
After 
10-minute control periods were 
obtained, 10 mg. of chlorpromazine 
given intravenously to 6 patients. One 
later two 10-minute periods were again ob- 
tained. Five of these patients were then given 
100 mg. of pe AE orally per day for 
one week, following which the differential 
renal function studies were repeated. The re- 
maining 3 patients were studied in the same 
way except that only chronic studies (7 days 
on oral therapy, 100 mg.) were done and ob- 
servations on the acute effects of chlorproma- 
zine were not made 
termine glomerular 
aminohippurate 
plasma flow. Sodium and potassium excretion 
and the concentration of these 
the plasma were 
flame photom te! 


sodium 
also observed. 
3 successive 
were 
hour 


Inulin was used to de- 
filtration rate 
used to 


and 
measure 


para- 
was renal 
electrolytes in 
determined with .a Beckman 

Techniques and analytical 
methods have previously been de- 
scribed.®, In addition, to the differential renal 
function studies, daily routine urinalyses were 
done before and while 14 normal control 
subjects and 6 patients treated for 
nausea and vomiting received 100 mg. 
(25 mg. q.i.d.) of chlorpromazine by mouth 
per day for one week. phenolsulfonphtha- 
lein test ilso done on these individuals 
before administering the drug and 


d 
being 


Was 
again 
after receiving the drug for one week or more. 
The hepatic function studies included thy- 
mol turbidity, serum bilirubin determination, 
and a bromsulfalein test. These observations 
wert before administering the chlor- 
promazine orally to 15 control subjects and 
8 patients being treated for nausea and vomit- 
ing. The studies were repeated after they 
received 25 mg. of the drug 4 times a day 
In addition, one patient who 


hk ide 


week. 
was being treated for nausea and vomiting 
and who received 10 mg. of chlorpromazine 
{ times a day intramuscularly for one 
was studied in a similar fashion 
Hematopoietic studies were done on 15 
control subjects who received 25 mg. of chlor- 


tor one 


week 


Ads: 


oral rout 


promazine 4 times a day by the 
for one week. were made o 
22 patients who received the drug for ther 
peutic 
times 


Observations 


Fourteen 
a day by the 
50 mg. 4 times 
10 mg. 4 times 
route. The whit 
and red blood cell count, a hemoglobin de ter 
a differential blood count. 
Electrocardiographic studies were done be 
fore and one after the 
ministration of 50 mg. of chlorpromazine to 
6 normal control subjects and 4 patients rm 
ceiving 10 mg. of the drug therapeutically 
Electrocardiographic studies were also 
on 12 control subjects and 12 patients befor: 
and after receiving 25 mg. of chlorpromazin 


reasons. received 25 mg. 4 
oral route 
a day. Two patients receiv: 
a day by the 


he mogram 


and 6 received 


intramuscul 
consisted of a 


mination and 
intramuscular ad 


hour 


done 


orally times a day for one week. Similar 
studies were done on 4 patients who _re- 
ceived 50 mg. orally 4 times a day for on 
week more. 


Results and Comments. LABORATORY 
srupies. Cardiovascular Studies. A 
dose of 0.5 mg./kg. of chlorpromazine 
liad little effect on pulse rate but 
when mg./kg. 
there was a sharp increase. The cardiac 
output was not altered significantly or 
par- 


increased to 1 to 5 


it tended to decrease somewhat, 
ticularly with the 
blood pressure was consistently reduc- 
ed at the higher dosage levels (10 mg. 
kg.) of chlorprom izine. This was most 
accentuated immediately after 
istering the The 
in blood pressure was primarily a re- 


larger doses. The 


admin- 
drug. reduction 
Hection of reduced peripheral resistance 
ge eam ). It is concluded that 
in doses up to 5 mg./kg. administered 
intravenously, chlorpromazine produces 
a slight variable 
response. 
mg./kg. 
in blood pressure primarily on_ the 
basis of peripheral v: asodilation and in 
some instances there is an 
reduction in cardiac output. 

The electrocardiographic stucies 
showed some flattening of the T waves 
in 3 dogs when administered 10 m2. 
kg. of the drug. These were mini ial 


and cardiovascular 
doses of 10 


all dogs show a marked drop 
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alterations and probably of little sig- 
nificance. However, a fourth animal 
showed splintering of the R wave at 
the 10 mg. dose with a widening of 
the QRS complex and an increase in 
the QT interval. When the drug was 
administered in large doses the dogs 
developed marked tachycardia with 


EY 


electrocardiographic evidence of intra 
ventricular block. Usually, when doses 
of 75 to 85 mg./kg. were administered 
over a period of one to two hours ven 
tricular tachycardia developed. 

Renal Function. The hemo 
dynamic response to chlorpromazine is 
presented in Table 2A and the effect 


renal 
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Fig. 1.—Cardiovascular findings following « hlorpromazine idministration 
rABLE 2A.—THE ACUTE EFFECTS OF CHLORPROMAZINE (50 MG. INTRAVENOUSLY) ON BLOOD 
PRESSURE AND RENAL HEMODYNAMICS 
Glomerular Filtration 
Vean Blood Pressur Rate Renal P I 
mm. Hg c./min ee J i 
Dog 
Number ( dD dD dD ( D dD dD ( dD dD. D ( D dD 
111 78 ‘7 iS 13 149 178 64 ' 
? ) 103 a7 17 161 17 l 9 
131 116 s4 12 37 41 1) 114 125 140 Ww) 4] ’ 
136 116 4 107 73 72 48 249 4] 
12 v0 77 30 4] 129 144 14s 104 
7 124 112 110 52 51 13 105 S6 79 71 14 4 
146 138 140 24 24 22 | 110 12 1290 120 0 0 
’ 112 SS 53 5S 214 212 234 207 1] 
Mean 1300112 17 (44 10 15 170 ) 
( Control observations (average of three 10-minute periods 
D Average of 2 consecutive 10-minute periods taken immediately after chlorpromazine administration 
D Average of 2 consecutive 10-minute periods taken 60 minutes after chlorpromazine administration 
D Average of 2 consecutive 10-minute periods taken 90 minutes after chlorpromazine administration 
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a on water and electrolyte excretion in 
es lable 2B. Most of the animals showed 
ra a slight reduction in blood pressure. 
n (his was not associated with a signifi- 

cant alteration in glomerular filtration 
Oo rate except in one instance in which 
is the blood pressure decreased from 136 
ct to 94 mm. Hg and the glomerular fil- 
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cc. per minute. However, renal blood 
flow in this same animal was not al- 
tered significantly. Although renal 
blood flow frequently varied from per- 
iod to period after drug administration, 
this was an inconstant response and 
if anything tended to increase. 

Some of the animals showed a mod- 


tudies 


¢ Function 


Bilirubin 


Purbidits 


copic 
Gravity 


sulfonphthalein 
Function 

pin 
e count 


e count 


il count 


wraphic 


ven 4 times per day for at least one week. 


tration rate decreased from 73 to 48 erate diuretic response (Table 2B) 
rABLE 2B PHE ACUTE EFFECTS OF CHLORPROMAZINE (50 MG. INTRAVENOUSLY) ON WATER 
AND ELECTROLYTE EXCRETION 
Plasma Concentration Urine Exeretion 
Urine Vol Sodium Potassium Sodium Potassium 
in mEq mE q pkg. min ukq min 
( D D D ( dD, dD, D ( dD, D Ds dD, dD Ds ( D Db D 
1 141 141 144 26 34 3.4 70 77 34 4 30 
2 4 148 148 148 $3.5 72 87 155 is 15 17 
141 144 144 144 39: 98 176 381 280 13 «+14 #32 «40 
2.1 1.4 151 4 63 17 2 24 33 53 
17 13S 144 147 147 2.5 2.2 20 2.4 12] 3S 179 122 52 37 45 
20 14s 14s 148 14s 2 6 2 6 26 26 10 SS 83 24 33 44 23 
10.0 9 4 142 147 152 152 3.0 23 2.4 234 75 66 6S 
14 66 0 ltt 166 166 29 29 2.9 2.4 114 434 264389 
11 17 141 141 141 167 199 544 241 39 4 
146 14s 144 151 26 2.5 6 112 200 402 233 37 41 47 
C-Dy See Table 2A for key to abbreviations 
rABLE OBSERVATIONS ON THE EFFECT OF CHLORPROMAZINE ON HEPATIC, RENAL, HEMOPOTETIC 


FUNCTION AND ON ELECTROCARDIOGRAPHIC STUDIES 


Patients Treated for Nausea 


and Vomiting Normal Control Subjects 


Number of Total 


Number of 


Number of Patients Number of Patients Total Patients 

Route of Patients Showing Ab- Patients Showing Ab Number Showing Ab- 
1d minia- Dose* Observed oreniee: Dose* Observed normalities Studied normality 
fration 
Orally 9 0 25 0 
IM. Ww 0 
Orally 25 0 0 

M 10 | 0 

\ 0 
Orally 25 0 25 0 
Orally Qh 2 14 “ 
Orally 2) 0 
I.M 10 2 0 
Orally 6 0 0 
Orally 25 4 0 
IM 10 2 0 
Orally 0 25 0 
Orally 25 14 0 
ILM 10 2 0 
Orally 25 14 0 

1. 10 2 0 

Orally nO 4 l 25 12 0 
Orally 25 12 0 
ILM 10 6 0 3S 2 
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associated 
excretion. 


with an increased sodium 
There was no consistent ef- 
tect on potassium excretion. 

CLINICAL OBSERVATIONS. The clinical 
observations on hepatic, cardiac, hema- 
topoietic and renal toxicity are sum- 
marized in Table 3. There was no evi- 
dence of hepatic toxicity either in the 

PABLI 


{A.—EFFECT OF 


AL.: 

the drug and were particularly pron 

to exhibit sedation probably as a re- 

sult decreased of 

of the drug by the 
There was_ 


ot rate destruction 
liver. 

ot 
hematopoietic toxicity although toxic 
cranules were in the leuko 


of control subjects 


no definite evidence 


observed 


cytes one of the 


ACUTE AND CHRONIC ADMINISTRATION OF CHLORPROMAZINE (2601-4 
ON RENAL HEMODYNAMICS 
G ular Filtra 
Rate Renal Pla 1 Fl / B I 
ec./min i H 
Pa 
Nu ( D-A D ( D-A D ( D-A dD ( dD 
l S3 70 1S 
) 10H 22 ) 
3 12S 702 
O7 132 SOS ww 
7 127 115 611 0 ) 
an 120 171 622 ‘ ) 
Mear O4 87 101 
( Control observations (average of three 10-minute periods 
D-A Acute observations (average of two 10-minute periods) made one hour after intrave is administrat flOme 
chlorpromazine 
D-7 Observations (average of three 10-minute periods) made one week af re g 10 ry ' , 
Renal Plasma Flow 
Renal Blood Flow = 
1-Hematocrit 
Patient had coarctation of aorta 
Blood transfusion given between control observations and those made aft r na 
PABLE 4B.—EFFECT OF ACUTE AND CHRONIC ADMINISTRATION OF CHLORPROMAZINE ON WATEI 
AND ELECTROLYTE EXCRETION 
Urine Volu Pota 
mEq./I Eq./I 
Pat 
Nur ( D-A D ( D-A D ( D-A D ( D-A D ( D-A D 
136 132 +S 12 
7 13.1 134 132 
2 2 1.6 134 134 135 
0 9 0 135 135 11 9 Jt ri 
7 3.2 15 130 13 +0 10 KN 61 ) 
2 5.3 141 141 138 6 ) ON 11) 
0.4 0.7 0.5 14] 141 13S 10 10 17 10 
Mear 2 138 l 1.2 4.1 167 7 
, D-A, e Table 4A for key to abbrevia 


15 control subjects or in the 9 patients 
who received the drug therapeutically 
for nausea and vomiting. Several of 
the patients had liver disease prior to 
receiving the drug. None of these 
showed any evidence of progressive 
hepatic dy sfunction. However, it was 
noted that patients with he »patic disease 
showed an increased responsiveness to 


after having received the drug for one 


week. The significance of this is not 
known. 
The electrocardiographic studies 


showed an increase in pulse rate in mu- 
merous instances particularly when t! 
drug was given parenterally. One pi- 
tient, who had diabetic acidosis asso 


ated with nausea, vomiting, and |} 


ER 
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popotassemia developed partial au- 
ricular-ventricular block (Wenckebach 
phenomena ) while receiving chlorpro- 
mazine therapeutically. This persisted 
for several days while on the drug but 
it could never be clearly ascertained 
whether the arrhythmia was associated 
with the drug or related to the under- 
lying disease process and low serum 
potassium. A second patient developed 
a wandering pacemaker after receiving 
10 mg. of chlorpromazine intramuscu- 
larly. However, this patient also had 
carcinoma of the liver associated with 
severe nausea and vomiting. The brom- 
sulfalein test in this patient showed 46% 
retention. Several patients showed 
minor T wave alterations. Therefore, 
there is no definite evidence of electro- 
cardiographic alterations produced by 
chlorpromazine. Not any of the 1S 
control subjects exhibited alterations in 
the electrocardiograms following chlor- 
promazine and in the 2 patients ex- 
hibiting electrocardiographic altera- 
tions similar changes could have re- 
sulted from the underlying disease 
process for which the patient was re- 
ceiving the chlorpromazine as therapy. 

There was no evidence of renal 
toxicity found in the routine clinical 
laboratory studies. The acute and 
chronic effects of chlorpromazine on 
renal hemodynamics are summarized 
in Table 4A and the effect on electro- 
lyte excretion in Table 4B. There was 
no consistent alteration in glomerular 
filtration rate either following intra- 
venous (10 mg.) or chronic oral ad- 
ministration (100 mg. per day) of 
chlorpromazine. In contrast to the ob- 
servations made on dogs there was no 
‘vidence of increased sodium excretion 
‘ither after intravenous or chronic oral 
idministration of chlorpromazine. The 
ecuracy of this observation is support- 
d by the fairly constant plasma con- 
entrations of sodium and potassium 
vefore and after receiving chlorproma- 


zine tor one week. The differences 
between the observations made on 
these patients and the previous obser- 
vations made on dogs is probably re- 
lated to the dose since the intravenous 
dose administered to the dogs was 
from 3 to 5 mg./kg. which was con- 
siderably larger than that given to the 
patients. 

Summary and Conclusions. Chlor- 
promazine is an effective antiemetic 
agent which has been studied in the 
laboratory and clinically for evidence 
of toxicity. The laboratory studies 
(acute) consisted of cardiac output 
studies, renal hemodynamic studies, 
and the effect on water and electrolyte 
excretion. The drug appeared to be 
« hypotensive agent decreasing periph- 
cral resistance with a variable effect on 
cardiac output. Sometimes the cardiac 
output increased initially but as larger 
doses were administered, the blood 
pressure declined steadily and cardiac 
output was also reduced. There was no 
evidence of acute renal toxicity or renal 
hemodynamic alterations. However, 
the drug when administered parenter- 
ally appeared to increase sodium and 
water excretion. 

The clinical studies consisted of 
renal function and hepatic function 
tests; and observations for electrocar- 
diographic alterations and changes in 
the hematopoietic system. The only 
suggestive evidence of possible toxicity 
that was noted consisted of alterations 
in the electrocardiograms of 2 patients. 
However, these all occurred in  ser- 
iously ill patients in whom the changes 
could have been due to the underlying 
disease. None of the control subjects 
showed changes in the electrocardio- 
grams. The more intensive response to 
chlorpromazine that was noted in pa- 
tients with hepatic disease suggests 
that biotransformation of the drug may 
occur in the liver. 
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THe antitussive effect of dextro- 
methorphan® hydrobromide in man 
was demonstrated in a previous paper’. 
lt was estimated that 4 mg. of dextro- 
methorphan hydrobromide had approx- 
imately half the cough-suppressing 
effect of 17 mg. of codeine, but an ac- 
curate determination of the relative 
effectiveness of these two antitussive 
agents was not feasible because the 
number of factors that can be pre- 
cisely established in a given clinical 
evaluation is limited. Four-milligram 
doses of dextromethorphan hydrobro- 
mide were essentially free of side ef- 
fects, while 17 mg. of codeine caused 
. significant incidence of drowsiness, 
constipation, and nausea. 

The findings by Isbell and Fraser? 
that de xtromethorphi in hydrobromide 
s devoid of addiction liz ibility rendered 
‘his compound all the more interesting 
nd prompted further studies of its 
ose-response relationship and a quan- 
titative comparison with codeine and 

placebo. 

Toward this end, 120 patients with 
»ersistent cough were selected from the 

ypulation of Long Island Hospital in 
oston. 


The plan was to compare three dif- 
ferent dose levels of dextromethorphan 
hvdrobromide (6, 12, and 18 mg.) 15 
mg. of codeine, and placebo medica- 
tion. The 5 materials®® were supplied 
in tablets of identical appearance and 
taste and were delivered under the fol- 
lowing code designations: F, H, M, 
W, and Z. All patients were given each 
medication t.i.d. for a period of 7 days, 
a total test period of 35 days, but the 
administration was in a random se- 
quence, determined by chance selec- 
tion. 

Fifty-one patients had to be excluded 
in the course of the experiment either 
because of interfering disease, objections 
on the part of the patient to serving as 
experimental subject, or because of ‘dif- 
ficulties on the part of the observer 
in rating the degree of cough. Thus 
actually 69 patients completed the ex- 
seriment. 

The method of observation involved 
a scale of arbitrary values. For record- 
ing the data, the degree of cough was 
rated numerically from 0 to 4; 0 indicat- 
ed no cough; 1, occasional, barely 
troublesome cough; 2, moderately 
troublesome cough; 3, markedly 


*Dextromethorphan is the generic designation of dextro-3-methoxy-N-methylmorphinan. 
°° All medications for this investigation were supplied by Hoffmann-La Roche Inc., Nutley, 


Jersey. 


(291 ) 


292 CASS, FREDERIK, ANDOSCA: 


troublesome cough; and 4, incessant Figure | is a representative form as 


and distressing cough. Side effects were used for entry of findings. The scale 
Since three observa- 
tions were made for every patient daily, 


also recorded. was sliding and relative for each pa- 
tient, so that only the change in degree 


the number of observations used in of cough was important. By aggregating 


the final analysis amounted to 69 (pa- all recorded observations and by 


tients ) 3 (observations per day ) ducing them to simplest terms, the 5 
7 (days) 5 (medications) or 7,245 materials could be arranged according 
observations. to their effectiveness this was 
Name John Maver My Age SO Pat. Number 
Onset Type Cough Dry Prod. y Very Prod 
Severity Ov Moder Marked y Distr 
Code |F |H | W |Z 
Diagnosis: . Bronchitis 
Side 
Dat Time Dose Degree of Cough Day G.7 ( Remarl 
19535 Vean 
\ I ( I D 
10 10 012 4 None 
2 0 l 2 None 
211 10 o 4 None 
6 0 l None 
212 10 0 ly 2 None 
2 $ 4 None 
6 O 4 None 
Fig.—1. Lavout of form used for entry of findings 
TABLE 1.—RANK ORDER OF FIVE DRUGS LISTED ACCORDING TO THEIR 


COUGH-SUPPRESSING EFFECTIVENESS 
Rank Order Code Designation 
of Drug 


Identification of Drug 


Intensity 
of Cough 


] Placebo 1.4887 
2 W Dextromethorphan HBr 6 mg. 1.3655 
) M Dextromethorphan HBr 12 mg. 1.2833 
{ H Codeine 15 mg. 1.2629 
2) F Dextromethorphan HBr 18 mg. 1.2527 


COMPARISON OF 
accomplished, the drugs were decoded. 

Table 1 lists the 5 drugs studied, 
rated in order of their cough-suppres- 
sing effectiveness. For better under- 
standing, the code designations are 
identified in the table. The figures are 
the mean values of all observations on 
all patients receiving a given drug over 
a period ot 7 days. 


DEXNTROMETHORPHAN 
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phan hydrobromide and that 15 mg. of 
this drug and of codeine have the same 
cough-suppressing activity. 

With the purpose of investigating 
the real significance of these findings, 
the data were subjected to an analysis 
of variance. Because of the small range 
in which the mean values of the 5 
drugs are concentrated (with a scale 


1.50 FP EFFECTIVENESS OF PLACEBO MEDICATION 
\ 
1.540 
5 
1.35 
1.30 
EFFECTIVENESS OF 15 MG-CO’ 
1.25 
1.20 i i 
fe) 5 10 15 20 
PHA’ HYDROWROMIDE IY MILLIGRAMS 


Fig. 2.—Comparison of the cough-suppressing 
methorphan hydrobromide (6, 12, 


Figure 2 shows the relationship be- 
tween the size of the dosage of dextro- 
methorphan hydrobromide and its 
cough-inhibiting effect. The placebo 
medication is assumed to be equivalent 
to zero milligram of dextromethorphan 
hydrobromide. By plotting the effec- 
tiveness of codeine in this graph, the 
quivalent dosage of dextromethorphan 
iydrobromide can be interpolated. 

It appears that there is a good dose- 
esponse relationship of dextromethor- 


effectiveness of 15 mg. codeine with dextra- 
18 mg.) and placebo medication. 


from 0 to 4, and means from 1.25 to 
1.49), it seemed not unlikely that these 
values are a result of chance only, and 
therefore lack any true significance. 

In the preceding study' the analysis 
of variance was found to be the most 
suitable statistical method for our pur- 
poses because of the great variation 
between patients. 

Table 2 gives the final steps in the 
analysis of variance in which we rec- 
ognize three sources of variation: the 
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variance between patients, the variance 
between drugs, and the residual. 

The F-value patients/residual is ex- 
tremely large (46.40), but the F-value 
drugs/residual is also extremely signifi- 
cant (13.89). 

It is obvious from Table 2 that the 
differences cannot be due to the oper- 
ation of chance alone, in spite of the 
fact that the mean values are relatively 


TABLE 2.—ANALYSIS OF 
Source of Variation Degrees of Freedom 
Total 2414 
Between Patients 68 
Between Drugs 4 
Residual 2342 
F-Values 
Patients / Residual 16.40 
Drugs/ Residual 13.89 


TABLE 3.—ANALYSIS OF VARIANCE 


FREDERIK, 


VARIANCE 


ANDOSCA:! 


Table 3 gives the final steps of the 
analysis of variance in which the 
placebo is compared with 6 mg. of dex- 
tromethorphan hydrobromide. 

As can be seen, the placebo is very 
significantly less effective than 6 mg. 
of dextromethorphan hydrobromide. 
This corroborates our previous findings 
that dextromethorphan hydrobromide 
is an antitussive agent. Since the place- 


FIVE 


FOR ALL DRUGS 


Sum of Squares 
1886.9588 


Mean Square 


15.7671 


LO72.1617 
LS.881L0 1.7203 
795.9161 3398 
Value 
For P 5 For P l 
1.50 1.33 
9.38 3.34 


FOR PLACEBO MEDICATION AND 6 MG. 


DEXTROMETHORPHAN HYDROBROMIDE 


Source of Variation 


Total 965 
Between Patients 68 
Between Drugs l 
Residual 896 
F-Valuc 
Patients / Residual 30.50 
Drugs / Residual 14.19 


close together. It therefore follows 
that the drugs produced a measurable 
difference in cough-suppressing effec- 
tiveness in our group of patients. 

The next step was a comparison of 
the test results of each drug with the 
remaining 4 drugs to establish whether 
the difference in cough-suppressing ef- 
fectiveness is significant. 

Without describing the details of this 
laborious statistical operation, the re- 
sults of some of these analvses are 
briefly given below. 


Degrees of Freedom 


Sum of Squares Mean Square 


770.8254 

530. 1300 7.8785 
3.6661 3.6661 

231.4238 9583 

F \ alice 
For P 5% For P 14 
1.33 
3.85 6.66 


bo is less effective than 6 mg. of dex- 
tromethorphan hydrobromide, it ob 
viously must be also less effective than 
12 and 18 mg. of the latter drug, and 
than 15 mg. of codeine. 

Table 4 gives an example of the an 
alysis of variance, comparing 6 and 12 
mg. of dextromethorphan hydrobro- 
mide. 

It appears that 6 
methorphan hydrobromide are signifi 
cantly less effective than 12 mg. Six 
milligrams of dextromethorphan hydro 


mg. of dextro 


COMPARISON OF 
bromide are also significantly less ef- 
fective than 18 mg. of this drug and 
than 15 mg. of codeine. 

It is impossible, however, to prove a 
difference in effectiveness at the 5% 
TABLE 


1.-ANALYSIS OF 


DENTROMETHORPHAN 


VARIANCE 


HYDROBROMIDE AND CODEINE 295 
Table 5 is presented as example of 

the comparison between 12 and 18 mg. 

ot dextromethorphan hydrobromide. 

It appears then that the graphical 


determination of the equivalent dose of 


FOR 6 MG. AND 12 MG. 


DENTROMETHORPHAN HYDROBROMIDE 


Source of Variation 


Total 965 
Between Patients 68 
Between Drugs l 
Residual S96 
F-Values 
Patients/ Residual 20.93 
Drugs / Residual 5.60 


TABLE 5.—ANALYSIS OF 


Degrees of Freedom 


VARIANCE 


Sum of Squares Mean Square 


676.7131 
414.2656 6.0921 
1.6308 1.6308 
260.8167 2911 

F-Values 
For P 5% For P 1% 

1.51 1.33 
3.85 6.66 


FOR 12 MG. AND 18 MG. 


DENTROMETHORPHAN HYDROBROMIDE 


Source of Variation 


Total 965 
Between Patients 68 
Between Drugs ] 
Residual 896 


F-Values 
26.47 
80 


Patients /Residual 
Drugs/ Residual 


TABLE 6.—-NUMBER OF SII 
Medication Gastrointestinal 
Side Effects 
Nausea Vomit-  Consti- 
ing pation 
Placebo 3 0 0 
Dextromethorphan 
HBr, 6 mg 5 z 0 
Dextromethorphan 
HBr, 12 mg. 3 0 l 
Codeine, 15 mg. 13 3 3 
Dextromethorphan 
HBr, 18 mg. 2 2 2 


level of significance between 12 and 18 
mg. of dextromethorphan hydrobro- 
mide or between 15 mg. of codeine 
and 12 or 18 mg. of dextromethorphan 
hvdrobromide. 


Degrees of Freedom 


Sum of Squares 
758.5544 


Mean Square 


7.4458 


506.3112 
.2259 .2259 
252.0173 
F-Values 
For P 5% For P = 1% 
1.33 
YE EFFECTS OBSERVED 


Central Nervous System 


Side Effects 


Total Side Effects 
per Drug 


Excita- Drows-  Sleep- 
tion iness iness 
0 2 0 5 
0 l 0 8 
0 ] l 6 
0 18 l 38 
0 2 l 9 


dextromethorphan hydrobromide and 
codeine suggests an accuracy of tech- 
nique w hich is not fully justified by the 
results of further statistical analysis. 

It is obvious from Table 6, present- 
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ing the total number of side effects ob- 
served in the present study, that the 
incidence of untoward reactions follow- 
ing codeine is much higher than that 
observed with dextromethorphan_hy- 
drobromide at any of the three dose 
levels. Furthermore, it can be seen 
that the incidence of side effects with 
placebo medication and with dextro- 
methorphan hydrobromide regardless 
of dose level is of the same order of 
magnitude. 

Summary and Conclusions. A study 
was carried out to compare the anti- 
tussive effectiveness of dextromethor- 
phan at three different 
dose levels (6, 12, 18 mg.), of codeine 
(15 mg.) he of placebo medication. 
All 5 materials were supplied as tablets 
of identical appearance and taste un- 
der code designations. These were ad- 
ministered three times a day for 7 days 
each, a total observation period of 35 
days. 

Sixty-nine patients completed the en- 
tire program. They received the medi- 
cations at a random sequence. The 
cough-suppressing activity of the drugs 
was recorded three times daily by 
means of a numerical scale. , 


DEXTROMETHORPHAN 


HYDROBROMIDE AND CODEINI 

After aggregating the over 7,000 ob- 
servations, the 5 materials were ranked 
in order of their antitussive effective- 
It appeared that there was a 
good dose-response relationship of dex- 
tromethorphan hydrobromide and that 
15 mg. of this drug and 15 mg. 
deine had the same cough-suppressing 
activity. 

Mathematical treatment of all data 
revealed that dextro- 
methorphan hydrobromide were sig- 
nificantly more effective than placebo 
tablets and significantly 
than 12-mg. doses of de xtromethorphi in 
hydrobromide. However, it was impos 
sible to prove a statistically significant 
Cifference in effectiveness between 12 
mg. and 18 mg. of dextromethorphan 
hydrobromide or 15 mg. of codeine. 

‘It might be concluded that 15 mg. 
of codeine and a dose of dextromethor- 
phan hydrobromide lying between 12 
and 18 mg. are equi-active. Therefore, 
for all practical purposes, dextro- 
methorphan hydrobromide and codeine 
may be considered of ¢ ‘qual antitussive 
effectiveness milligram for milligram. 
A tablet containing 10 to 15 mg. of 
dextromethorphan hydrobromide ap- 
pears to be the most desirable strength. 


hess. 


ot co- 


6-mg. doses of 


less effective 
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EVALUATION OF A NEW COUGH SUPPRESSANT 


By NATHAN RALPH, 


DIRECTOR, 
PHILADELPHIA, 


MEDICAL 


Wirn the use of the newer drugs 
such as streptomycin, PAS, and partic- 
ularly isoniazid, severe cough does not 
occur so frequently in patients with 
pulmonary tuberculosis as it did before 
these agents became available. How- 
ever, in spite of these advances in ther- 
apy, cough in some patients. still re- 
mains a symptom which phthisiologists 
are called upon to treat. The old stand- 
by, has been the most widely 
used antitussive preparation prescribed 
for severe cough, but this morphine de- 
rivative has clinical disadvantages well 
known to eve ry physici: in. Moreover, 
the availability of codeine depends on 
opium supplie s from the Near East. 
Therefore, the profession has been 
seeking for antitussive 
agent which would not be addictive, 
would not produce the side effects of 
codeine, particularly nausea, drowsi- 
ness, and constipi ition, and which could 
be derived synthetically. 

The hydrobromides of the dextro, 
levo, and racemic forms of 3-methoxy- 
N-methylmorphinan were reported by 
Benson et al.’ to have antitussive ac- 
tivity in Cough inhibition was 
more marked with the dextro and ra- 
cemic compounds than with the levo 
form, but dextro-3-methoxy-N-methyl- 
morphinan hydrobromide (generic 
name dextrome thorphan hydrobro- 
), in contrast to the racemic form, 
lid not produce central depression. 
sbell and Fraser who studied the hy- 


code me 


earnestly 


dogs. 


mide 


M.D. 
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drobromides of the optical isomers of 3- 
methoxy-N- -methylmorphinan in form- 
er morphine addicts and in addicted 
persons, concluded that levo-3-meth- 
oxy-N-methylmorphinan hydrobromide 
has High addiction liability, but that 
its dextro-rotatory antipode, the n des- 
ignated d-3-me thyl- Dromoran, “is de- 
void of addiction potentialities.” 

Since this latter compound is syn- 
thetically derived, it would thus fulfill 
the requirements of a codeine substi- 
tute, provided it is well tolerated and 
has antitussive activity in man, as it 
does in experimental animals. There- 
fore, the cough-suppressing effect and 
safety of dextro-3-methoxy-N-methyl- 
morphin: in hydrobromide were investi- 

gated in pi atients, and findings are re- 
ported below. 

Material and Procedure. Dextro-3- 
methoxy-N-methylmorphinan hydro- 
bromide (Ro 1-5470/5)° was employ- 
ed in 183 cases of which 156 required 
antitussive medication. Tw enty-seven 
had no cough, but received the drug, 
as did 19 of the group with cough, for 
a prolonged period in order to detect 
untoward effects, if any, from chronic 
administration. 

Results. TRIALS IN PATIENTS AFFLICTED 
with coucH. Table 1 lists the diagnoses 
in the group of 156 patients who were 
treated with Ro 1-5470/5 for cough. 
Twelve of the 119 cases with tubercu- 
losis are not included in the appraisal 
of the antitussive merits of the drug 


° Generous supplie s of d-3-me on N-methylmorphinan hydrobromide were made available 


hrough the courtesy of Dr. Leo A 


. Pirk of Hoffmann-La Roche Inc. 


of Nutley, N. J]. The 


rug was originally provided under the code number Ro 1-5470/5 and later under the trade- 
iark Romilar Hydrobromide. For the sake of brevity, the compound will henceforth be desig- 


ited by its experimental code number. 
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because these patients were among 
the first subjects who underwent the 
chronic toxicity experiment (see be- 
low) and for whom detailed records 
on severity and relief of cough were 
not kept. This leaves 144 subjects for 
further consideration, of whom 83 
were males and 61 females. The ages 
of these patients ranged from 9 to 80 
years. 

The severity of cough was graded as 
A, indicating barely troublesome 
cough; B, moderately troublesome 
cough; C, marked cough; and D, dis- 
tressing and incessant cough. Medica- 
tion was given 4 times daily, except 


A NEW 


SUPPRESSAN' 


COUGH 


or two administrations of the drug 
and marked to full relief on the remain- 
ing occasions within the same day. At 
the end of each day the individual 
evaluations were condensed into one 
rating. If three or four estimations of 
the degree of relief were the same, 
this rating was recorded as degree of 
relief on that particular day. If the in- 
dividual estimations on any one day 
differed, the rating of cough relief for 
that particular day was given accord- 
ing to the majority of individual esti- 
mations. If, however, during the same 
day, two different degrees of relief 
were recorded on two occasions each, 


TABLE 1.—156 PATIENTS TREATED WITH Ro 1-5470/5 FOR COUGH 
GROUPED TOGETHER ACCORDING TO DIAGNOSES 
Pulmonary tuberculosis 119 
Acute bronchitis 14 
Chronic bronchitis 
Bronchiectasis 8 
Bronchial asthma 
Lung abscess 2 
Bronchogenice carcinoma ] 

156 


for the one patient in whom 4 daily 
doses produced side effects and for 
whom subsequently 2 daily doses were 
prescribed (see below). The degree 
of relief obtained, that is, the relief of 
frequency, intensity, and distress of 
cough, estimated by the nursing staff 
and by the medical staff, was classified 
as 1, indicating no to slight relief; 
2, moderate relief; 3, marked to com- 
plete relief. Mostly, in a given patient, 
the responses from the individual 
doses administered in the course of a 
day were the same or they were of a 
similar degree. For example, a patient 
would have had, after the 4 daily doses 
of Ro 1-5470/5, slight cough relief in 
each instance or the relief of a sub- 
ject would have been moderate on two 
and marked on the two other occasions. 
but there were none who would have 
derived slight relief of cough after one 


then the lesser degree of relief was 
taken as daily degree of relief. Medica- 
tion was continued for from 3 days to 
6 months and at the end of treatment 
the over-all response was determined 
for each patient. This was done by 
averaging the daily ratings of cough 
relief. If the resulting numbers had a 
decimal, they were expressed as the 
nearest whole number. The figures thus 
obtained represented the over-all rat- 
ings of slight, moderate, and marked 
cough relief. 

Initially, single doses of 4 mg. of 
Ro 1-5470/5 were employed. As ap 
pears in Table 2, of the 46 patients 
who received 4-mg. doses q.i.d., 13 
(28.2%) derived slight relief, 23 (50%) 
moderate relief, and 10 (21.7%) marked 
relief. These were gratifying results. 
but when word was received that Cass 
and Frederik? estimated the antitus 
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sive effectiveness of 4 mg. of Ro 1- 
5470/5 to be approximately one-half 
that of 17 mg. of codeine, we decided 
to increase the dose level of the exper- 
imental drug in order to see whether 
greater antitussive effectiveness may 
thus be attained. Of the 98 patients 
who received single doses higher than 


TABLE 2 


A 
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were indeed significantly better than 
with 4-mg. doses. It appears also from 
this table that of the entire group of 
144 patients, 23 (15.9%) obtained 
slight relief, 67 (46.5%) moderate re- 
lief, and 54 (37.5%) marked relief. The 
total number of doses ranged from 12 
to 720 (average number of doses 120). 


RESULTS OBTAINED IN 144 PATIENTS WITH COUGH TREATED 


WITH 4-MG. AND 15-MG. DOSES OF Ro 1-5470/5 


Number of Patients Number of Patients 


Total Numbers Treated with 4-mg. Treated with 15-mg. 
Degree of Relief of Patients Doses Doses* 
(Slight) 23 (15.9%; 13 (28.2; 10 (10.2%, ) 
2 (Moderate 67 (46.55, ) 23 (50.00; $4 (44.8°,) 
3 (Marked 54 (37.57) 10 (21.7°,) $4 (44 
144 46 98 
* Seven of these 98 patients received a total daily dose of 75 mg. for a prolonged period. These 7 


cases are discussed below under chronic toxicity trials. 


TABLE 3. 
WITH Ro 1-5470,5 IN 


Number Severity of Cough* 


Type of of fm 
Cough Patients A B Cc 
Dry 23 12 
3 
Productive 58 33 
16 
Very 26 + 
Productive 15 
Totals 107 12 45 34 
107 
and D = distressing, incessant cough. 


{ mg., and who are grouped together 
in Table 2 in one column, 91 were given 
i5-mg. doses q.i.d. and 7 a daily dose 
of 75 mg. Of these 98 patients, 10 
(10.2%) derived slight relief, 44 (44.8%) 
moderate relief and 44 (44.8%) marked 
relief. As can be seen at first glance 
‘rom Table 2, results with 15-mg. doses 


~, 


D 


TYPE AND SEVERITY OF COUGH AND DEGREE OF RELIEF OBTAINED 
107 PATIENTS WITH PULMONARY TUBERCULOSIS 


Degree of Relief 


1 2 3 
(Slight) (Moderate) (Marked) 

11 
2 6 
2 l 

3 19 11 

l 10 § 

7 

l 2 1 

8 2 

5 2 


16 (14.9%)  53(49.5%%)  38(35.5%) 


O07 
107 


occasional, barely troublesome cough; B= moderately troublesome cough; C = marked cough; 


Thus some patients received as much 
as a total of 10.8 gm. of Ro 1-5470/5. 
The onset of effect occurred in from 
15 to 30 minutes and the duration of 
effect lasted from 3 to 6 hours. The 
type of cough and the severity of cough 
as well as the degree of relief in the 
107 patients with tuberculosis included 


16 
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in this evaluation are given in Table 3. 
The severity of cough and the de- 
gree of relief obtained in the 37 pa- 
tients whose cough was of non-tubercu- 
lous origin are summarized in Table 4. 
While the two groups of patients, 
namely, those with cough of tuber- 
culous non-tuberculous origin, 
differ appreciably in size, it still ap- 
pears that the degree of relief in both 
groups Was approximately the same. 


\ 
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the ones mentioned before who, for 
the reasons stated, were excluded from 
the appraisal of the antitussive merits 
of Ro 1-5470/5. All 23 


ceived a daily dose of 8 mg. and of 10 


subjects re- 
meg. for one week each. For the re- 
maining period of observation they 
were given a daily dose of 12 mg. 
Thus 22 patients received a total of 
330 mg. each (period of observation 


31 davs) and one patient received a 


AND DEGREE OF RELIEF OBTAINED 


PATIENTS WITH COUGH OF NON-TUBERCULOUS ORIGIN 


De yree of Relief 
D Slight VM oderat Varked 
l 
G 
2 4 
l 
2 
l 
l 2 
] ] 
] 
l 
2 7 (18.9%; 14 (37.8 16(48.2°, 


TABLE 4.—TYPE AND SEVERITY OF COUGH 
WITH Ro 1-5470/5 IN 37 
Number Severity of Cough* 
of 
Diagnos nts B ( 
Acute bronchitis 14 l 
( hronk bron hitis l 
Bronchiectasis 5 
Bronchial asthma 
~» 
Lung abscess 2 2 
Bronchogeni l l 
carcinoma 
Totals 37 2 20 13 
37 


\ =occasional, barely troublesome cough; B 
and D = distressing, incessant cough, 


CHRONIC TOXICITY TRIALS. In order 
to determine any untoward effects 
from Ro 1-5470/5 on the hematopoietic 
system or on renal function, early in 
the study 23 patients were given the 
drug for a prolonged period. Eleven 
of these had no cough and they re- 
ceived Ro 1-5470/5 for the sole pur- 
pose of determining the toxicity of the 
drug. The twelve who had cough are 


moderately troublesome cough; ¢ 


marked cough 


total of 198 mg. ( period of observation 
20 days). 

When it became apparent later in 
the study that higher doses would be 
used, another chronic toxicity study 
was carried out. Of 23 patients wh 
were to receive comparatively larg: 
doses over a prolonged period, 16 hac 
no cough; the 7 who did are included 
in the 107 with pulmonary tuberculosi: 
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discussed under trials in patients afflict- 
ed with cough. Twenty subjects com- 
pleted the entire program which called 
for the administration of a total daily 
dose of 75 mg. (15 mg. after each meal 
and 30 mg. at bedtime) for 32 con- 
secutive days. 

In both groups hemograms and urin- 
alyses were done initially, after 2 weeks, 
and at the termination of the experi- 
ments. There was no evidence of tox- 
icity from Ro I- 5470/5 on the hemato- 
poietic system or on renal function at 
either dose level. Similarly, there was 
no effect on respiration or blood pres- 
sure and there was no evidence of tol- 
erance or addiction. 

In the entire series of 
1S3 cases, side effects were recorded in 
a total 7 patients, an incidence of 
8%. There was nausea, vomiting, and 
dizziness in one subject after a daily 
dose of 60 mg. of Ro 1-5470/5 had been 
given for 6 days with moderate relief of 
cough. Only in this instance was the 
reaction sufficiently severe to necessi- 
tate discontinuance of medication. 
There was dizziness in one patient after 
he had received a total daily dose of 
60 mg. for 2 weeks. Having been 
stopped for one day, the drug was con- 
tinued with impunity at a level of 15 
mg. bid. In 2 patients a total daily 
dose of 60 mg. produced slight nausea 
fter 3 and 4 days, re spectively, but re- 
nstitution at full dosage after one 
iedication-free day was not attended 
Finally, 3 
patients of the group in which the 
‘hronic toxicity trial at the 75-mg. daily 
ose level was carried out had nausea, 
omiting, and dizziness, but in all con- 
(nuation of the drug, after one day 
ithout medication, failed to re epro- 
uce these symptoms. Thus in 5 in- 
inces of the 7 for which side effects 
ere recorded, the reactions were cer- 
t.inly not attributable to the medica- 
ton. 


SIDE EFFECTS. 


by recurrence of nausea. 


A 
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There was no evidence of develop- 
ment of tolerance to Ro 1-5470/5 or 
of addiction even in patients who re- 
ceived it over a prolonged period (max- 
imum duration of therapy, six months ). 

Discussion. While cough is an ob- 
jective mi inifestation, it cert: ainly is in- 
Huenced by subjective factors. Thus, 
in evaluating the effectiveness of anti- 
tussive medication, one is dealing with 
subjective responses. 

Recently, Cass and Frederik? re- 
ported a study which was conducted in 
such a manner that misinterpretation 
of subjective responses was practically 
eliminated. They compared the cough- 
ri ag ssing merits of Ro 1-5470/5, co- 
deine, and placebo medication in a 
blind fashion, the latter two materials 
representing positive and negative con- 
trols. All three medications were pro- 
vided under three different code des- 
ignations each: a total of 9 unknowns. 
The 65 patients who were used for 
analysis of findings had received each 
of the 9 preparations for 5 days, an 
experimental period of 45 days. The 
method of observation involved a scale 
of arbitrary values indicating the sever- 
ity of cough. For computation of re- 
sults, the method analysis of vari- 
ance was used. Thus the results could 
be studied for significance to eliminate 
the possibility that chance might have 
produced them. The cone dusion was 
reached that Ro 1-5470/5 is an effec- 
tive antitussive agent and_ its 
cough-suppressing activity in 4-mg. 
dosage is approximately half that of 17 
mg. of codeine. Indeed, the study by 
Cass and Frederik is statistically irref- 
utable, but their approach required 
special facilities which are available 
only to very few investigators. While 
the type of research as conducted by 
these workers is indispensable to ar- 
rive at conclusions of apodictic cer- 
tainty, the kind of study we pursued 
also indicates that Ro 1-5470/5 is a 
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very eflective cough suppressant. Al- 
though no irrevocable proof was fur- 
nished that the 
attributable solely antitussive 
activity of the the 
number of patients included renders 
the likelihood quite remote of our hav- 
ing observed psychological responses. 

Moreover, most of the patients had 
chronic cough and they had received 
codeine previously. Yet when this was 
replaced by Ro- 1-5470/5, they contin- 
ued to obtain relief. Gener: ally, 15 mg. 
of Ro 1-5470/5 and 30 mg. ( grain) of 
were found to have 
cough-suppressing effects. This 
impression and these figures are an ap- 
proximation rather than a mathematical 
comparison 


results reported are 
to the 
drug emploved, 


codeine equal 
is an 


The aforementioned work by Cass 
and Frederik was followed by a sec- 
ond phase of their program*. This en- 


tails a quantitative comparison of Ro 
1-5470/5 and codeine. The antitussive 
effectiveness of three dose levels of 
the former, namely, 6, 12, and 18 mg., 
were compared with that of 15 mg. of 
codeine and of placebo medication. The 
study which again was a blind one, 
comprised 69 patients for whom the 
coughsuppressing activity of the drugs 
was recorded by means of a sliding 
scale, as in their previous work. It ap- 
peared that there was a good dose- 
response relationship of Ro 1-5470/5 
and that 15 mg. of this drug and 15 
mg. of codeine had the same antitussive 
activity. While mathematical treatment 
revealed that the effectiveness of 6 
mg. of Ro 1-5470/5 was significantly 
less than that of 12 mg., 
sible to — a statistically significant 


it was impos- 


difference in effectiveness between 12 
and 18 mg. of Ro 1-5470/5 or 15 mg. 
of codeine. These workers therefore 


concluded that 15 mg. of codeine and 
a dose of Ro 1-5470/5 between 12 and 
18 mg. are equi-active. As pointed out, 
according to our impression on a 


\ 
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Ro 1-5470/5 is twice 


as 


weight basis, 
ctlective as codeine. 

In both studies the 
found that the incidence of 
reactions following codeine much 
higher than after Ro 1-5470/5. This is 
in full accord with our experience. 

It appears then that Ro 1-5470/5 
fulfills the requirements of a codeine 
substitute 
The fact that the experimental com- 
pound has no analgesic activity’ pre- 
relief Ob- 
with this type of compound 


Harvard workers 
untoward 


is 


as antitussive medication. 


cludes its use for of 
viously, 
analgesia parallels addiction liability 
and the fact that Ro 1-5470/5 


is non-addictive removes it he 


pain. 


mere 
from 
class of anodynes. 

Summary and Conclusions. Dextro-3 
methoxy-N-methylmorphinan 
mide (Ro 1-5470/5) antitussive 
agent, was administered to 183 patients 
of whom 39 are in the 
appraisal of its merits as a cough sup 
pressant. Twenty-seven of these latter 
subjects had no cough and were given 
the drug solely for the of de 
termining its toxicity on prolonged ad 
ministration. Of the 144 
which the antitussive effectiveness of 
Ro 1-5470/5 was studied, 107 had pul 


99 


anew 


not included 


purps sec 


instances in 


tuberculosis, bronchitis, 
t bronchial asthma, 2 
lung abscess, and 1 bronchogenic 
cinoma. Results follows: 23 
patients (15.9%) had no to slight r 
lief of cough; 67 (46.5%) derived 
moderate; and 54 (: marked te 
complete relief of cough. Single dos 
of 15 mg. q.i.d. 
better results than 4-mg. doses 
Hemograms done initially, after 

weeks, and terminally for 23 patient 
who were given the drug in large dos: 
over a prolonged period and of who 
20 received a_ total 2.40 gm. 
within 32 days (daily doses of 75 mg. 
did not show any untoward effects o 
the he ‘matopoietic system. Similar] 


monary 
bronchiectasis, 
cal 


were as 


( 
37.5% ) 


were productive o! 
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these chronic toxicity trials failed to 
reveal any other side effects, particu- 
larly on renal function, respiration, or 
blood. pressure. There was no evidence 
of development of tolerance or addic- 
tion in these 23 cases or in any of the 
patients who received Ro 1-5470/5 as 
cough suppressant for as long as 6 
months. 

In the entire series of 183 cases Ro 
1-5470/5 had to be discontinued be- 
cause of nausea, vomiting and dizziness 
in one instance only. In addition, there 
was dizziness in one patient on a daily 
dose of 60 mg., but 30 mg. were toler- 
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ated without this sequela. Thus side 
effects from Ro 1-5470/5 were very 
rare. 

resolution — of dl-3-methoxy- 
N-methylmorphinan into its optically 
active components provided a com- 
pound: d-3-methoxy-N-methylmorphin- 
an, which in form of the hvdrobromide 
is a very effective and safe cough-sup- 
pressing agent having the antitussive 
activity of codeine without sharing its 
addictive properties and without pro- 
ducing the side effects typical of co- 
deine. 
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EFFECT OF SPLANCHNICECTOMY ON THE HYPOGLYCEMIC 
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(From the 


BENEFICIAL effects of splanchnicec- 
tomy have never been adequately ex- 
plained. The possibility that denerva- 
tion of the adrenal gland plays a role 
has been postulated, but no good ob- 
jective evidence has been provided. 
However, the tendency to gain weight, 
to be relieved of “nervousness,” and to 
obtain a lowering of the basal meta- 
bolic rate!* following splanchnicectomy 
are compatible with a decrease in 
adrenal medullary function either at 
rest or in response to external stimuli. 

In animals it has been shown! that 
insulin hypoglycemia results in epi- 
nephrine release and that this response 
can be prevented by adrenal denerva- 
tion or splanchnic nerve section. We 
accordingly performed the insulin tol- 
erance test on a number of hyperten- 
sive individuals before and_ after 
splanchnicectomy, using the eosino- 
penic response as an index to the re- 
lease of epinephrine’. 

Method. Patients came to the Cardiovascu- 
lar Unit of the University Hospital in the 
fasting state. They were put to bed in a 
quiet, darkened room to minimize external 
stimulation, and control samples for blood 
sugar and total eosinophil counts were drawn. 
Blood pressure readings were taken. and 
insulin injected intravenously 0.1 u./kg. body 
weight into an indwelling needle. Subse- 
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quent blood sugar samples were taken at 
0, 10, 20, 30, 45, 60 minutes after the in 
jection. No. severe hypoglycemic reactions 
were noted. Some patients complained of 


moderate warmth, perspiration or palpitation 
In general, they exhibited little anxiety, and 
a number of them fell asleep during the pro 
The blood 
sugar was taken for subsequent calculations 
noted in the 30- or 45 
minute sample The analysis was performed 
by Nelson’s 


technique® 


cedure. maximum reduction in 


and was always 


modification of the Somogyi 


Eosinophil samples were drawn 


at 0. 1. 3 and 4 hours, and counted using 
the Phloxine “B” solution of Randolph!” 
The average of the counts from 2 chambers 


was used for each determination. Percentag: 


fall was calculated by the formula: 
lowest of 3 or 4 hr. count 
L100. 
initial count 


The average counts at 0 and at 1 hour did not 
differ by more than 4 cells from each other 
The fourth-hour sample was lower thar 
the third-hour sample in 15 out of 20 cases 
(average difference 22%). The effect 
of epinephrine and ACTH on the eosinophils 
was studied in a similar manner, except that 
blood 


formed 


sugar determinations were not per 
1:1000 solution of 
epinephrine subcutaneously or 25 mg. ACTH 
intramuscularly were given after the contr 


eosinophil counts. 


and 0.3 ce. of 


Results. COMPARISON OF PREOPERA 
TIVE AND POSTOPERATIVE OBSERVATIONS 
IN SAME PATIENTS. The initial stud) 


consisted of 8 hypertensives who wer 


Institute, National Institutes of Healtl 


3155 West Boulevard, Cleveland, Ohio. 


EEEECT OF SPLANCHNICECTOMY ON RESPONSE TO INSULIN 305 


tudied before, 7 days and 3 months 
following supradiaphragmatic splanch- 
nicectomy. The surgery was performed 
by the statl of the section of Neuro- 
surgery at the University Hospital and 
the extent of denervation estimated at 
the time of operation was usually Dy 
to Dy» bilaterally. 


Table 1 presents our observations. 
In the early postoperative period there 
was ‘a rise in fasting blood sugar, a 
decrease in the response to insulin, and 
a corresponding failure to produce 
eosinopenia. The 3-months-postopera- 
tive data show a partial return toward 
the preoperative status, so that in 3 


TABLE 1.) EFFECT OF SPLANCHNICECTOMY ON THE HYPOGLYCEMIC AND 
EOSTNOPENIC RESPONSE IN HYPERTENSION 


flood Sugar 


Mar. Fallat Initial Value Mar. Fall at 


Total Eosinophil Count 


Statu Initials Initial Value 30 to 45 min cells comm 3 to 4 hrs 

Pre-Splancl \. Hl. 76mg. 100 ce. 250 Or, 
J.E 76 0 200 60 
AW 57 200 30 
N.W. 62 68 320 56 
L.N 31 290 
66 24 SS 
i. 73 100 56 
78 155 G4 

Average 69 mg. ce. 52°, 200 — 33°, 

7-day Postop. A. H. 92 259, 320) 
J.E 76 18 165 39* 
AW. 97 31 200 o* 
N.W. 63 210 0 
L. N 66 12 565 
E.B 
65 38 110 
LJ a2 20 350 o* 
Average 79 meg. 100 ce 23°, 274 —9, 
mo. Postop. 81 20°, 110 
70 0 140 42 
A.W. 67 76 895 0 
N. W. 93 550 
LN. 24 $70 
Kk. B. 92 $4 285 
IN 73 3 180 55 

Average TS my. SO4 —29', 
Normotensive S. 60 140 90 
Controls M.N. 70 40 120 0 

75 140 37 
53 220 81 
B.S. G4 32 220 51* 
.-d. 60 71 240 75 
80 46 150 46 
B. 67 $8 180 72 
Average 69 mg. LOO ce, — 52% 176 — 59°, 


_ Values representing ©; decline in eosinophil counts after insulin denote those determinations in which 
the \ypoglycemic stimulus was interpreted as subnormal (that is, less than —40°7,). It will be seen that 


in 


ery such instance except one, eosinopenia was 40°; or less, and that usually adequate hypoglycemia 


ed a significant cosinopenia. In every case the maximum observed reduction at the times specified 


Was used in the computations. 
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patients a significant insulin hypogly- 


cemia occurred and in all of these 


cosinopenia was seen. 
COMPARISON 


OF NORMOTENSIVES AND 


HYPERTENSIVES. A series of normoten- 
sives were then studied totalling 8 pa- 
tients. They were found comparable 


to the preoperative hypertensive group. 


“POOR RESULTS. Fourteen good result 
patients examined one year or more 
then 
Good results were determin- 


postoperatively studied 
(Fig. 1). 


ed by blood pressure fall of 19 mm. 


were 


or more in the diastolic pressure. A sys- 
tolic blood pressure drop of 50 mm. 
or more was usually present. The hypo- 
glycemic stimulus was adequate in 13 
patients. Recovery from hypoglycemia 


HOOBLER: 


was found to be comparable to that 
observed in normotensive and in hy 
pertensive patients before surgery 
However, reviewing the eosinophil re 
sponse to an adequate hypoglycemia 
(Fig. 1), all patients showed an eosin 
openia of 40% or less, and 7 of 13 show 


ed no eosinopenia at all. In 7 of thes: 


COMPARISON OF LATE “GOOD AND unresponsive patients it was possible to 
EOSINOPEN RESPONSE TO iS N H Gk MIA Nit PLAN 
NIICECTONM FOR W IE RTE N 
Fo CHANGE N 
Bux 
Fig. 1—The cross hatched descending bars indicate the magnitude of insulin hypoglycemia 


the open ascending bars the magnitude of eosinopenia observed in each case. It will be seen 

that despite comparable hypoglycemic stimulation, little or no eosinopenia occurred in the 

“good” result cases (left of chart). Data concerning the magnitude of blood pressure reduc- 
tion, duration of observation period, and limits of gangliectomy are listed below. 


repeat the test. In 5 instances they 
again showed eosinopenia of less than 
10%. One patient was given 2 times 
the insulin dose, without producing 
significant eosinopenia. 

Eight poor result patients who |! id 
little or no postoperative reductions in 
blood pressure were similarly stud d. 
In 6 of 7 patients with a significant 


hypoglycemia, an eosinopenic resporse 


( 
a 
t 
t 
0 
p 
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occurred which resembled that observ- 
ed in the normotensive or preoperative 
hypertensive patients, in that they had 
a 40% or greater fall in eosinophils 

Fig. 1). The difference in eosinopenic 
response between the 2 groups was 
statistically significant (P>01).° The 
recovery phase following hypoglycemia 
similar in the two groups. The 
initial level of eosinophils was slightly 


Was 
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(A.H., A.W.) who had little or no 
eosinopenia to an adequate hypogly- 
cemic stimulus preoperatively, think- 
ing that they might represent a type 
of hype rtension unusually susceptible 
to surgery. We found, however, that 
so far as could be predicted from the 
2-month - postoperative observation, 
blood pressure had not been strikingly 
reduced. The other patients in this 


6° T T 1 150 
SERUM Na 
SERUM K MEQ./L 
5.0T + 130 
MEQ. / ‘ 
« 
40 = 
160-4 
| 
BP 
4 
MM. HG — 
80 
BLOOD 
GLUCOSE 40 
MG % — 


re} +4 


2 
INSULIN 


2.—Time relationship of changes in blood pressure, 


MG./ KG. L.v 


eosinophils and serum electrolytes 


following insulin hypoglycemia in a normally responsive patient. 


higher in the “poor” result patients. 
209 cells compared to 155 
cells in the “good” result patients ). 
These differences were not statistically 
significant. 

Since the difference between good 
and poor result patients might be in- 
terpreted either as a difference in the 
type of hypertension originally present 
or in the completeness of adrenal de- 
nervation, we reviewed the 2 cases 


( Average: 


We are indebted to Dr. Jack Shull for the 
parametric order test of Mann and Whitney®. 


early study (Table appear also to 
have had relatively unsatisfactory re- 
sults to date from surgery, so that it 
is impossible to decide from these data 
whether failure of insulin to produce 
eosinopenia may characterize a type 
of hypertensive patient likely to ex- 
perience good results following sym- 
pathectomy. 

If completeness of denervation were 
a factor in producing insulin unrespon- 


statistical analysis of these data using the non- 
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siveness, the good result patients might 
be expected to show a greater extent of 
sympathectomy. Inspection of Fig. 1 
reveals an average of 4.7 ganglia re- 
moved on the right and 4.9 ganglia on 
the left in the “good” result group, 
while in the result group an 
average of 3.5 ganglia on the right and 
left were removed on the 


“poor” 


3.3 on the 


2 sides. 

STUDIES OF THE MECHANISM OF FAIL- 
URE OF THE EOSINOPENIC RESPONSE TO 
INSULIN IN THE GOOD RI SULT" PATIENTS. 


Adrenocortical function. In order to 
assess adrenal cortical responsiveness, 
we studied further 3 patients who had 
had good postoperative results and in 
whom the test had twice demonstrated 
the failure of insulin to produce eosin- 


HOOBLER: 


tension permitted us to test the orig 
inal assumptions that cosinopenia fol 
lowing intravenous insulin was the re 
following 


sult of epinephrine release 


splanchnic neural stimulation of the 
adrenal medulla. 

Fable 3 presents the findings in a 
previously splanchnicectomized hyper 
tensive patient before and after bilater 
al total It will be 


that his response to intravenous insulin 


adrenalectomy. seen 


13 splanchnicectomy was 

i fall 
an hypoglycemic stim 
ulus. It unexpected to find that 
adrenalectomy did not abolish this re 
itive ACTH tests 


fun tioning 


in circulating « osinophils 
was 


sponse. Two nge: 
ed to indicate 


adrenocortical 


absenc ot 


tissue. Kosinopenia ti 


TABLE 2.—TESTS OF PITUITARY-ADRENAL RESPONSIVENESS IN “GOOD RESULT 
PATIENTS WHO FAILED TO SHOW EOSINOPENTA TO THE INSULIN TOLERANCHI 
TEST 

> Eos. Fall 3 to 4 Mar. Fall 3 to | 
Hrs. After Hrs. After 
1}-Aetosteroid 
Name Ist ITT 2nd ITT Epinephrine CTH 1/24 hrs 
0 20 0-50 $3 13.7 m 
B.D 20 28 50 22. Sm 


openia. After epinephrine, 2 of the 
showed eosinopenia of 40% or more. 
One (E.B.) did not respond, but on a 
second test reacted normally (Table 
2). After stimulation with ACTH, 25 
mg. intramuscularly, all 3 patients dem- 
onstrated eosinopenia of 40% or more. 
Fifty to 80% is considered evidence of 
normal adrenocortical responsiveness". 
Output of 17-ketosteroid on 2 patients 
was within normal limits (8 to 15 mg./ 
24 hr.), suggesting that resting adreno- 
cortical function was not reduced after 
surgery. B. D. had, in fact, a slight in- 
crease in ketosteroid output (22.8 mg./ 
24 hrs. ) 

b) EFFECT OF ADRENALECTOMY. Dur- 
ing the course of study, the perform- 
ance of an adrenalectomy for hyper- 


did not 


suggesting 


a large dose of epinephrine 


change following surgery, 
no increase in sensitivity of eosinophils 
to epinephrine, although he 
sponsive to a smaller dose of epi 
nephrine postoperatively. These find 
ings suggested that insulin —" ia 


Was 


was not, as originally postulated, 
tirely dependent the 
release of e pinephrine. 
Discussion. We are in agreemcut 
with other authors'?-”:'* that as a group 
hypertensives do not differ from nor 
motensives in indirect tests of 
adrenocortical activity as are me s- 
ured by the hypoglyce mic response to 
insulin or the resting eosinophil levc's 
We did not observe a delayed resti‘u- 
tion of blood sugar levels in the hyp: t- 


endogenous 


such 
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tensive patient as noted by Mirsky’, 
nor find as many cases of insulin re- 
sistance as noted by de Takats! in 8 
of his 50 patients, but this may be be- 
cause we did not test patients with 
malignant hypertension or with recog- 
nizable “pseudo-Cushing” features. The 
relative insulin noted by 
Simeone and associates and by 
de Takats in the early postoperative 
period was also seen in our data, but 
suggests a non-specific postoperative 
alteration in pituitary- -adrenal activity 
as a result of surgical trauma. In the 
late postoperative 


resistance 
14,15 


cases, Wwe are in 


agreement with Simeone who found 
PABLE 8. EFFECT OF ADRENALECTOMY 
Stimulus Dose Status 
Insulin, I. \ 1 mg. kg. Preop. 
Post-op. 
Epinephrine 1/1000, Preop. 
Subcutaneous l ce Post-op. 
O38 Post-op. 
ACTH, I. M 25 meg Post-op. 
Post-op. 


nificant blood pressure reduction. 
rtisone daily, 
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factors than epinephrine in the re- 
sponse to the test. The mechanism by 
which insulin hypoglycemia, in the hu- 
man subject, reduces circulating eosin- 
ophils after adrenalectomy is un- 
known!', but we believe that it is prob- 
able that in the subject with intact 
adrenals, hypoglycemia regularly in- 
duces a release of epinephrine from 
the medulla. This is presumed by 
clinical observations, by the more 
rapid recovery in blood sugar levels in 
the subject with intact adrenals, and 
by the typical effects of epinephrine 
on the peripheral circulation after in- 
sulin injection*. Consequently, while 


ON EOSINOPENIA TO VARIOUS STIMULI 


Blood Sugar 
Initial Value Drop 


Eosinophils 
Initial Value Drop 


mg./ 100 ce. cells'e.mm. 
62 — 48 289 — +40 

62 — 67 510 — 39 

355 — 59 

$00 —70 

330 0 

322 0 

390 0 


Patient had undergone splanchnicectomy 13 months prior to adrenalectomy without sig- 
At the time of testing postoperatively, he 
which was judged to be adequate therapy. 


was receiving 20 mg. 
Cortisone was omitted 12 hours before 


postoperative tests, which were conducted several months after adrenalectomy. 


no marked difference in insulin re- 
sponsiveness approximately 14 months 
after lumbodorsal sympathectomy. It 
should be noted, however, that some 
slight flattening of the insulin tolerance 
curve did persist until 3 months, and 
the possibility cannot be entirely dis- 
missed that this represents some ‘effect 
of the denervation on adrenal or pan- 
creatic responsiveness to hypoglycemia. 

ince eosinopenia after insulin was 
assumed to be the result of epineph- 
rin release, the finding that eosino- 
peria still occurred after total adren- 
alectomy was unexpected and requires 

‘ptance of the possibility of other 


the experiment on the adrenalecto- 
mized subject indicates other mechan- 
isms for the production of eosinopenia 
after insulin, it does not exclude the 
probability that in the person with nor- 
mal adrenals the major pathway is via 
epinephrine release. 

Assuming that this is the usual ex- 
planation of insulin-induced  eosino- 
penia, we may now inquire into the 
explanation of the failure of the “good” 
result splanchnicectomized subject to 
exhibit this response. It may be due 
either to the successful surgical removal 
of innervation to the adrenal medulla 
or to extraneous factors affecting pitu- 
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itary-adrenal responsiveness in the 
“good” result subject. We believe the 
latter to be unlike ly, since the patients 
who were resistant to insulin eosino- 
penia had normal 17-ketosteroid excre- 
tions and an average adrenocortical re- 
sponse to epinephrine and ACTH. 
Such “good” result patients may have, 
in fact, had a more successful adrenal 
denervation, partly on anatomical pe- 
culiarities and partly on a more exten- 
sive ganglionectomy. The possibility 
remains that one form of hypertension 
is characterized by a lack of eosino- 
penia to insulin, and this particular 
type of hypertension is susceptible to 
improvement by splanchnicectomy. To 
establish this possibility, it will be nec- 
essary to demonstrate that the resis- 
tance to insulin eosinopenia is present 


This occurred in 2 


prior to surgery. 
cases, neither of which to date have 
shown a notably good result following 
surgery. It is intended to study more 
patients in this regard, but it is our 
present view that the failure of insulin 
eosinopenia is probably related to the 
successful denervation of the adrenal, 
rather than to a particular type of hy- 
pe rtension. 

It will be recalled that this study 
was suggested in part by the observa- 
tion that sympathectomy causes clini- 
cal and metabolic signs of decrease in 
the hyperactivity and hypermetabolism 
which characterizes the hypertensive 
state. If, in fact, reflex liberation of 
epinephrine is decreased following a 
splanchnicectomy, we might anticipate 
what we observe clinically, namely that 
patients feel less tense, gain weight and 
have a lowered metabolic rate. Proof 
will rest with the more precise meas- 
urement of epinephrine in the blood 
and urine, which studies are now be- 
ing initiated. 


Summary and Conclusions. 1. Since 


insulin hypoglycemia has been shown 
in animals to evoke epinephrine re- 
lease only in the presence of intact 


HOOBLER: 


sympathetic innervation, this test wa 
upplied to normotensive and to hyper 
tensive subjects before and after 
spli inchnicectomy, eosinopenia bein 
taken as evidence of reflex secretion ot 
epinephrine. 

2. When an adequate hypoglycemi: 
stimulus was produced, hypertensiv: 
and normotensive subjects did not dit 
fer strikingly in their response. 

3. Patients examined before and 
after splanchnicectomy showed a rela 
tive resistance to insulin hypoglycemia 
in the early postoperative period, with 
a consequent failure to develop eosin 
openia. 

1. Hypertensive subjects who had 

undergone splanchnicectomy one 01 
more years previously were divided 
into “good” and poor’ results accord 
ing to the response of their blood pres- 
sure to the operation. The patients who 
had had a “poor” result exhibited the 
usual eosinopenic and hypoglycemic 
whereas the “good” result 
patients, despite a comparable hypo- 
glycemia, failed to show the expected 
cosinopenic response. The differences 


response, 


between the 2 groups were statistically 
significant. Tests of pituitary-adrenal 
activity in some of the “good” result 
subjects revealed no significant abnor 
malities. 

The mechanism of insulin-induced 
eosinopenia is uncertain, since the re- 
sponse was also observed in an adrenal- 
ectomized subject. However, it is pre- 
sumed, on the basis of animal studies 
and clinical observations, that reflex 
release of epinephrine is at least one 
cause of the eosinopenia to insulin 

6. If this explanation be correct. it 
is possible that “good” results follow- 
ing surgery are associated with eflivc- 
tive denervation of the adrenal medu ila 
The clinical observation that sympa- 
thectomy leads to decreased neryous- 
ness, a gain in weight and a reduct on 
of the basal metabolic rate world 
accord with this explanation. 
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SURVEY OF THE COMMUNITY STATUS OF 


IMMUNIZATION 


IN CHILDREN 
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THE immunization of infants and 
children against certain communicable 
diseases must be a continuing program 
through each succeeding generation. 
Frequent periodic checks should be 
made to determine the over-all status 
of community accomplishment with a 
view to strengthening weak points in 
the program. The immunization his- 
tories of 1,000 consecutive “male white 
orphans” between 6 and 10 years of age 
applying for admission to the Girard 
College of Philadelphia, Pennsylvania, 
are used as a springboard for a dis- 
cussion of this problem. 

Girard College was founded in com- 
pliance with the will of Stephen Girard 
who died in 1831. In 1848, it accepted 
its first students who must be between 
the ages of 6 and 10 years for admis- 
sion and must be separated from the 
school at 18 years of age. Girard Col- 
lege is a boarding school and is man- 
aged by a Board of City Trusts on be- 
half of the City of Philadelphia. It 
has one of the most substantial school 
endowments in the United States and 
is operated upon the highest educa- 
tional plane. It provides the best of 
living conditions, clothing, housing, 
medical and dental care and extra-cur- 
ricular activities. It is free and the 
students are chosen from the fatherless 
in the low income brackets. 

In order to clarify the socio-economic 
level of the community from which 
these boys find their origin, it can be 
said that most of them were poor from 
birth. Some are poor because the 
bright future of more fortunate fam- 
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PENNSYLVANIA 


ilies was blighted by the premature cd 
mise of the father. The boys are r 
cruited largely from the P hiladelphia 
area, applic: ints from within the orig 
inal city limits being given first pret 


crence. Pennsylvanians are 


next con 
sidered followed by those from New 
York City and New Orleans. Remain 
ing vacancies may be filled from any 
other community. 

All 1,000 bovs here considered wer 
1939 and 1946 and ap 
plied for admission between late 1945 
and 1952 All but 5 had been 
vaccinated against smallpox (Table | 
These 5 attended school, 2 in Phila 
delphia, 2 in rural Pennsylvania and | 
in Camden, New Jersey. Of the 1,000 
boys, 856 (85.6%) had had diphtheria 
(Table 2). Most of them had 
had combined diphtheria and tetanus 
toxoid, with or without pertussis vac- 


born between 


inclusive. 


toxoid 


cine. Some had received diphtheria 
toxoid with pertussis vaccine without 
tetanus toxoid (Philadelphia Health 
Centers ) 

Histories of the Philadelphia boys 
show that 634 (82.2%) of 765 boys had 
received active diphtheria prophylaxis 


(94.3%) of 213 


bovs were so treated and 15 (93.7% 


In rural communities 200 


of 16 boys in other cities were recip 
Table 

protection 
numbered 568 (56%) applicants and 
pertussis vaccine 622 (62.2%). Tetanus 
toxoid had been given to 416 (54. 

boys and 


( 64.4% ) 


ients of diphtheria toxoid ( 


Those receiving tetanus 


pertussis vaccine to 95 


Philadelphia (Table 3) 
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A SURVEY 


OF COMMUNITY STATUS 
Compare this ratio with the rural 
candidates. Of 213 boys in this cate- 
gory 137 (64.3%) were immunized 
against tetanus and 107 (50.2%) against 
pertussis. In the other cities the ratio 
was 13 to 10 in favor of tetanus. 
Typhoid-paratyphoid vaccine had 
been given to 166 (16.6%) boys (Table 
1). There were 94 (12.2%) Philadel- 
phians immunized, as against 64 (307) 
in rural communities. In other cities. 


OF IMMUNIZATION IN) CHILDREN 


At a naval station and at an army 
cantonment in Japan, one boy at each 
place was vaccinated against small- 
pox and immunized against diphtheria, 
tetanus and typhoid fever. Four boys 
were displaced persons, from Germany 
2, from Austria 1, and 1 from Poland. 
They had been vaccinated and had had 
diphtheria and tetanus toxoid. The 2 
from Germany had had typhus inocula- 
tions. The army protégé also had a 


PABLE 1.) RECORD OF VACCINATION AGAINST SMALLPOX IN 1000 APPLICANTS FOR 
ADMISSION TO GIRARD COLLEGE 
Number 
Total Number of Applicants Vaccinated Per Cent 
1,000 995 99.5 
Number of Philadelphia Boys 
765 763 997 
Number from Rural Communities 
213 211 990 
Number from Other Cities 
16 15 93.7 
Number from Other Sources 
6 6 100 
PABLE 2. RECORD OF DIPHTHERIA TOXOID PROPHYLAXIS IN 1000 APPLICANTS 
FOR ADMISSION TO GIRARD COLLEGE 
Total 
Total Number of Applicants Receiving 
Reviewed Toroid Per Cent 
1,000 856 85.6 
Number of Philadelphia Boys 
765 634 82.8 
Number from Rural Communities 
213 200 94.3 
Number from Other Cities 
16 15 93.7 
Number from Other Sources 
6 6 100 
1 25%) of 16 boys received typhoid record of cholera immunization and 
vaccine, immunization against encephalitis. 


he infrequency of typhoid fever in 
some communities has had the psy- 
chological effect of de-emphasizing the 
nec of vaccination. Nevertheless it is 
important for campers and travelers off 
the beaten path. 

Scarlet fever toxin (Dick) (Table 4) 
Was given 85 (9.86%) boys in Philadel- 
phi, practically all by the City Health 
Centers. One boy was so treated by a 
gen ral practitioner in Pittsburgh. 


Kandle and Goetz‘! under the aus- 
pices of the United States Public 
Health Service made a sampling sur- 
vey of Philadelphia babies in 1948. 
These were all born one year before. 
They did not enter into our Girard 
College group, and they will not until 
late 1953 and through the ensuing 4 
years. The records of vaccination and 
diphtheria immunization were based 
upon questionnaires sent to 12% of a 
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cross section in all economic levels of Diphtheria prevention is also recog 
Philadelphia residents. Of a total of nized as an immunization procedur 
5,260 one-year-old babies, 53.3% had for babies. The Kandle and Goetz r 
been vaccinated against smallpox. Of port would indicate a slight falling of 
these, 4,352 were white children, of in the year following the 6 years cov 


whom 56.1% were vaccinated, and 908 ered by our statistics among white 


were Negroes, of whom 39% were vac- children. The disparity between Ni 
cinated. Of the same total group 77.3%  groes and whites would denote negli 
had received active diphtheria protec- gence in educating and immunizing th 
tion, $1.1% among white children and Negro. 


rABLE 3. RECORD OF TETANUS AND PERTUSSIS PROPHYLAXIS IN- 1000 
APPLICANTS FOR ADMISSION TO GIRARD COLLEGE 


Pertussis V accine 


Tetanus Torxoid tlone or Combined 
Total Total 
Receis ing Re ceiving 
Total Number of { ppli ants Toxoid Vaccine 
1,000 568 56 622 62.2 
Number of Philadelphia Boys 
765 416 54.5 64.4 
Number from Rural Communities 
213 137 64.5 107 50.2 
Number from Other Cities 
16 13 81.3 10 62.5 
Number from Other Sources 
6 > 6 100 Not any 


TABLE 4.—RECORD OF TYPHOID-PARATYPHOID AND SCARLET FEVER PROPHYLAXIS 
IN 1000 APPLICANTS FOR ADMISSION TO GIRARD COLLEGE 


Typhoid-Para- 


Vaccine Scarlet Fever Toxin 
Nu Number 
Recewving Receiving 
Total Number of Applicant Vaccine Torin 
1,000 166 16.6 86 O86 
Number of Philadelphia Boys 
765 85 11.1 
Number from Rural Communities 
213 64 30.0 
Number from Other Cities 
16 4 25.0 l 6.2 
Number from Other Sources 
6 66.6 
59% among Negroes. Smallpox vacci- The individuals or agencies perform- 


nation is recognized as a “must” in in- ing the immunizations are pertinent to 
fancy, since post- -vaccinal encephalitis this discussion. In the Girard College 
is nil following a primary vaccination group (Table 5) of 1,000 boys ‘71 
in the first year of life and systemic (77.1%) were immunized by private 
reactions are milder. Yet it would seem physicians, 218 (21.8%) by hospi ils 
that 46.7% of Philadelphia children are and health clinics, 2 by the armed 
ready to respond to the school bell services and 4 by officials dealing w ith 
before getting this protection. displaced persons. 
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\ breakdown of these figures is 
worthy of attention because it shows 
consistency in pattern from all 
sources. The fi imily physician cared for 
most immunizations in the purview of 
this survey. While precise figures are 
the number of general 
practitioners recognized was indeed re- 
markable. The preponderance of pri- 
vate physicians proved to be consis- 
tent in all categories. 


not available, 


TABLE 5 


Vumber 


Total Number of Boys Vaccinated 
1,000 995 (995°, 

Number of Philadelphia Bows 
765 763 (99 7°; 


Number from Rural Communities 


218 211 (99.1°, 
Number from Other Cities 
16 15 (93.7% 


rABLE ¢ 


Number 


Total Nu mber of Boys Im munized 
1,000 856 (85 6°, 

Number of Philadelphia Boys 
765 634 (82 8% 


mber from Rural Communities 


218 201 (94 4°; 
Number from Other Cities ‘ 
16 15 (93.7%) 


Sms illpox prophylaxis had the highest 
ore in this record of immunization. 
i the Philadelphia group of 765 boys, 
ly 2 were not vaccinated. Private 
pliysicians accounted for 554 (72.4%), 
health centers for 110 (14.3%) and 
hospitals for 90 (13%). Of the rural 
croup of 213,206 (97.6%) were vacci- 
n ted by their private physicians and 
5 2.4%) by centers. Two were unvac- 
ciated. In other cities, 11 (68.7%) 


Number 


Number not 


of 16 boys were vaccinated by their 
own physicians and 4 (2.4%) by 
health agencies. One was unvacci- 
nated. 

The over-all diphtheria prevention 
picture is as follows: (Table 6) 856 
(85.6%) of the 1,000 boys had some 
protection. This includes 765 Philadel- 
phians of whom 470 (61.4%) were taken 
care of by private physicians, 91 
(11.97%) by health centers and 73 


AGENCIES BY WHICH SMALLPOX VACCINATIONS WERE PERFORMED 


{gency 


Family Clinics & 


Uneaccinated Doctor Hospitals Others 
5 Tan % 218 (21.8%; 6 (0 
2 554 (72.4 Health Center 
110 (14.397) 
Hospital 
99 (13.057 
2 206 (96.75; 5 (2.4% 
11 (68.7°; $(25.0°, 


AGENCIES BY WHICH DIPHTHERIA PROPHYLAXIS WAS PERFORMED 


Agency 


Family Clinics & 


Immunized Doctor Hospitals Others 
144 (14 4°, 677 (67 173 (17.3% 6 (0.65, 
131 (17.2%) 470(61.4% Health Centers 
91 (11.8°, 
Hospitals 
73 
12 (5.6%) 196 (92.007) 5 (2.457) 
1(6.8% 11 (68 .7° $ (250°, ) 


(9.5%) by hospitals. Immunizations in 
rural areas included 201 (94.8%) of 
213 boys, private practitioners account- 
ing for 196 (92%) and health centers 
for 5 (2.4%). Fifteen (93.7%) of 16 
boys in other cities were immunized, 
11 (68.7%) by physicians of their own 
choice and 4 (25%) bv health centers. 
Kandle and Goetz also reported upon 
1,468 children whose mothers were 
given prenatal care in hospitals. The 
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means test is probably somewhat lower 
in this group than that of Girard Col- 
lege, but there is not too wide a diver- 
gence to make much difference. Of 
these children, 901 (61.4%) were im- 
munized against diphtheria, 472 
(62.8%) being white children and 429 
(59.9%) Negroes. Private physicians 
immunized 48.8% of the whites and 79% 
of the Negroes, health centers 15.7% of 
the whites and 23.6% of the Negroes, 
hospitals 33.5% whites and 62.2% 
Negroes. 


>= 


The statistics of both surveys seem 
to follow the same pattern, which has 
been summed up by Kandle and Goetz 
as follows: “The present health centers 
do not see more than 7% of all white 
infants and about 1/3 of all Negro 
infants. Hospitals furnish practically all 
of the public health prenatal service. 
They provide about the same amount 
of medical supervision of infants as do 
the health centers, but they immunize 
fewer.” 

Discussion. It should be emphasized 
that the over-all task of immunizing 
the new generation is that of the pri- 
vate physician: he is doing a bigger 
job than public agencies, and this is as 
it should be. 

But unfortunately no standard pro- 
gram for immunizations is in vogue. 
Textbooks do not agree, and many are 
vague or generalize. The program rec- 
ommended by the American Academy 
of Pediatrics collects dust in the desk 
drawers of pediatricians. 

Too little information is available to 
show how maximal immunities can be 
attained from the toxoids. The monthly 
injection for 3 doses is empirical based 
upon convenience rather than built 
upon the few investigations that have 
been made. 

Bigler and Werner*® showed that a 
maximum blood antitoxin content 
from one injection of alum-precipitated 
diphtheria toxoid was not obtained 
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until after a lapse of 3 months or more 
We have found that most persons con 
tinued their increase up to 6 months 
A second dose after this interval 
sults in the highest level at the end of 
another 6 months. A determination ot 
the blood antitoxin content or serum 
antitoxin content in a large group 
would be the only certain way to arrive 
at proper interv: al for the administra 
tion of toxoid. The 6-month interval 
excludes the “triple toxoid vaccine” as 
good practice. 

The Schick could ‘be used clinically 
if it were completely understood that 
ii is a rough test. It was misused 
abused and is now unused. Yet the 
Schick test is clinically reliable if prop 
erly performed 6 months after the se¢ 
ond injection of alum-precipitated 
diphtheria toxoid and carefully read 
after a 72-hour interval. We have veri 
fied this over a number of years. A 
precautionary immunizing injection of 
toxoid at 6 vears of age is justifiabl 
regardless of the Schick reaction at 
that age, because of the increasing 
rarity of subclinical exposures. 

Only an occasional boy in our group 
had any written certification of his 
treatments. Compilation of these re 
ords was, therefore, tedious and fr 
quently devious. Some would. start 
with nothing more than, “He had his 
needles.” All children should be pr 
vided with a written record of im 
munizations: they are entitled to it as 
much as to a copy of their birth ce: 
tificate. 

Perri’ states that there were 260) 
cases of diphtheria in Philadelph 
from 1947 to 1952 inclusive, with 
ged of 18 (6.9%). Of this group 

(13.4%) were immunized wholly 
in (Parenthetically, it is obvio: 
that none of these were wholly it 
munized.) He further states that 4 
of this group died. He does not reco 
in the “immunized” group any Schi 
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test results following these efforts at 
immunization, the ages of the patients, 
nor what percentage of these were 
whites or Negroes. 

Nevertheless, much progress 
been made. From 1914 to 1918, before 
we? introduced diphtheria prevention to 
Philadelphia, there were 13,340 cases 
of diphtheria reported in the city with 

| S6L (13.10) deaths. In 1952, there 
were 12 cases with one death. 

The Annual Report of the Division of 
Child Hvygiene® for 1951 records 13 
primary Schick tests and re- 

Schick's. The report also states that 
19.376 “inoculations” of —diphtheria- 
pertussis, 2.472 of triple-toxoid vaccine, 
and 8,101 of diphtheria toxoid alone 
were given. No record of the number 
of children involved is stated. It would 
appear that determination of immunity 
by means of Schick testing is not taken 
seriously by the Division. Kandle and 
Goetz (loc. cit.) cited 3 children in 
the health centers who had received 8 
or more injections of diphtheria toxoid 
and several between 5 and 8 injections. 

The focal point for public health 
preservation should be centered in the 
hospital outpatient departments. The 
function of public health departments 

hould be to emphasize a correlation 

{ the various hospital centers, propa- 

indize health procedures and supply 

me necessary personnel or funds for 
rsonnel, as well as such materials as 
voids, vaccine and sera. The hospitals 
ould really be the Mecca for the 
or who need complete health service. 
Yet in Philadelphia, the two city- 
ned hospitals do not have such serv- 
available under the aegis of their 

0 Health Department. Indeed, that 

artment operates health centers that 
scattered about the city with little 
ntion to their proximity to hospitals 
vely functioning in immunization 
prenatal activity. 


All hospitals in a city should have 
such functioning units and they should 
operate in their outpatient depart- 
ments®. Centers operating even a 
quarter of a mile away from their 
mother hospital involve lost contact, 
impact and money. 

The picture is different in commun- 
ities without hospital facilities or with 
hospitals separated by great distances 
measured in miles. Here health centers 
should be established, but operated as 
branches of the clinic of the hospital, 
if possible. It is our experience that 
prescribing for “minor” illness is prac- 
ticed in all independently operated 
clinics, even though they lack facilities 
to determine whether they are “minor”. 
Similar opinions were stressed in the 
report of the committee of the New 
York Academy of Medicine®, and have 
our emphatic endorsement. 

Competition between departments 
of health, hospitals and physicians as 
it now prevails in some communities 
should cease. Public agencies should 
always yield to the general practitioner. 
City hospitals operating clinics in their 
outpatient departments and also having 
clinics off campus, sometimes within 
walking distance, create a two-headed 
monstrosity that is competitive and 
economically unsound. 

One of many advantages to be 
gained by an integrated preventive 
medicine de ‘partment in the confines 
of the hospital is the reciprocal rela- 
tion between the maternity department 
and the well-baby and immunization 
clinics. The maternities are supplying 
practically all of the public prenatal 

care given in Philadelphia*. Both de- 
pi artments feed each other. A poor 
mother is made to feel at home in 
“her” hospital. This influence goes out 
to the remainder of the family like 
waves from the splash of a rock in 
a pool. Too many patients give up in 
disgust when sent from one clinic to 
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another in different neighborhoods 
where everyone is strange. 

Financially the integrated system 
would conserve the resources of the 
community chest and the taxpayers. 
Contributors would be apt to be more 
generous, if there were not so much 
ground for their impression that there 
was waste. 

GIRARD COLLEGE PROGRAM. At Girard 
College every boy is vaccinated against 
smallpox upon admission. There are a 
surprisingly large number of “takes”. 
We refer to the actual “takes” and are 
not confusing them with immune reac- 
tions. Each boy is also given a diphtheria 
tetanus injection and 6 months later 
a Schick test. None of our 1,000 boys 
gave a positive reaction. There has been 
no diphtheria in Girard College since 
1919 when the first effort actively to 
immunize the whole school population 
was made’. 

Starting with his admission, every 
boy receives typhoid vaccine and this 
is repe ated every 3 years as long as 
he is in the College. This is done be- 
cause the turnover of food handlers 
in the College is high and also because 
many of the boys spend their summer 

vacations in camps or work on farms. 


All boys are taught to swim and never 


miss a chance, wherever the »y may be. 
Scarlet fever and pertussis immuniza- 
tion are not practice od. 


Summary. A high record of immuniza- 
tion to smallpox and diphtheria was 
found in 1,000 male white orphans ap- 
plying for admission to Girard College 
in Philadelphia. This reflects the de- 
gree of prophylactic effort in the com 
munities from which they came. A poor 
index record was evident in tetanus, 
typhoid and pertussis protection. 

General practitioners and pediatrists 
performed the bulk of the work every 
where. 

Caretul records should be kept by all 
physicians and agencies engaging in the 
immunizing enterprises and copies ol 
their records should be given to all pa 
tients. 

Greater cooperation should be prac 
ticed between all who offer immuniza 
tion and especially between charitable 
agencies, notably health departments 
and hospitals, in performance and on 
economic levels. 

More constant publicity and some 
newer methods ot propaganda on th 
part of the public health departments 
are imperative. 

A serious research to establish a sci 
entific approach to a multiple immuniza 
tion program is needed to make it 
uniform, more complete and up-to-dat: 
This should assure a riper fruition of 
protection in oncoming generations ot 
children. 


REFERENCES 


Bauer, E. L.: 
Idem: Am. J. Med. Sci., 187, 839, 1931. 
Bigler, J., and Werner, M.: |. Am. Med. 
Kandle, R 


“1D, Whore 


Rose, E. K.: 


Therap. Gaz., 44, 457, 1920, 


P., and Goetz, H.: U. S. Pub. 
Perri, A. M.: Philadelphia Med., 41, 1587, 
Report of the New York Academy of Medicine, p. 176-179, 1947 

Annual Report, Div. Child Hygiene, Dept. Public Health, Philadelphia, 19° 


and Pennsylvania Med. ]., 24, 471, 1921 


Assn., 116, 2355, 1941. 
Health cn. 65, 315, 1950. 


1952. 


I 
Il 
( 
al 
te 
t] 
h 
tl 
i 
n 
p 
h 
} 
\ 
J 
( 


CLINICAL PATHOLOGICAL CONFERENCE® 
PHILADELPHIA GENERAL HOSPITAL 
FRIDAY, MAY 22, 1953 


ConpucTrEeD BY HERMAN W. Ostrum, M.D. 
ROENTGENOLOGIST 


CLINICIAN: THomMaAs M. Durant, M.D. 
PROFESSOR OF CLINICAL MEDICINE, TEMPLE UNIVERSITY MEDICAL SCHOOL, AND VISITING 
PHYSICIAN, PHILADELPHIA GENERAL HOSPITAL 


PATHOLOGIST: Mary E. Durner, M.D. 


CHIEF RESIDENT 


IN PATHOLOGY 


From the Philadelphia General Hospital and the Department of Medicine, Temple University 
Medical School, Philadelphia, Pennsylvania ) 


Case Abstract. A 55-year-old white 
male was admitted to the Philadelphia 
General Hospital for the first time com- 
plaining of cough, chest pain, dyspnea 
and hemoptysis. He stated that he had 
been in good health until 3 weeks prior 
to admission, when he had developed 
a “cold.” This consisted mainly of 
cough which was productive, at first, 
of a small amount of mucus, and, later, 
of small amounts of blood (never more 
than a teaspoonful). At the same time 
he had developed persistent left chest 
pain, located posteriorly over the lower 
thorax and aggravated by the cough. 
Dyspnea had also first been noticed 3 
weeks previously. His appetite had been 
poor and he estimated that he had 
lost 50 pounds in weight. He had had 
no bowel movements during the week 
prior to admission, but previously there 
had been no bowel irregularity and he 
had never noted melena. The systemic 
review was entirely negative, and there 
d been no important past illnesses 
‘her than syphilis “some years ago” 
tor which he had received “some shots”. 

lhe Family and Social History re- 
vealed that he had been born in Lith- 


uania, had come to this country at the 
age of 14, and since that time had been 
a laborer in textile mills or had done 
construction work. The patient de- 
scribed himself as having been a mod- 
erate drinker, but his son indicated that, 
at times, he had imbibed heavily. In 
general the patient had taken very ‘good 
care of himself, however, and he had 
never taken drugs of any kind. There 
had been no familial disease tenden- . 
cies. 
Examination on admission revealed 
a well developed, acutely ill man who 
appeared to have lost weight and who 
was coughing up small amounts of 
bright red blood. The oral temperature 
was 100° F., the pulse rate 140 and reg- 
ular, the respirations 24 per minute, 
and the blood pressure 100/72. Exam- 
ination of the head and neck was neg- 
utive, including the appearance of the 
optic fundi. The thorax was symmetri- 
cal, and the respiratory excursions were 
equal on the two sides. At the left base 
posteriorly, from the sixth rib down, 
there was dullness to percussion, de- 
creased tactile fremitus, and decreased 
to absent breath sounds and voice 


The Clinical Pathological Conference has proved an increasingly popular method, in 
journals as well as at meetings, for calling attention to medical information and to its practical 
i plication in the diagnosis and treatment of disease. This Conference is submitted as a trial 
bs loon. The reaction of the readers is, therefore, sincerely requested as to the value of such 
C aferences and the desirability of publishing more of them in the future-——The Editors. 
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sounds. Over the same area vigorous 
elicited generalized left 
thoracic pain. A few scattered expir- 
atory rhonchi were noted throughout 
both lung fields, but there were no other 
significant pulmonary findings. The 
apex beat of the heart was readily 
palpable in the fifth intercostal space 
in the left midclavicular line. There 
was no evidence of cardiac enlarge- 
A grade I soft sys- 
tolic murmur was noted at the apex. 
The aortic second sound was loud and 
snapping, and definitely greater than 
the pulmonic second sound. The ab- 
domen was soft and non-tender, and 
active peristaltic sounds were heard. 
The liver edge was palpable one centi- 
meter below the costal margin in the 
right midclavicular line, but no other 
organs or masses were palpable. Rectal 
examination revealed no abnormality 
other than slight prostatic enlargement. 
The extremities, including a careful 
check of the peripheral vessels, were 
negative, and the neurological exami- 
nation likewise showed nothing of sig- 
nificance. 

LABORATORY STUDIES. 
bin was 13.1 gm. 


percussion 


ment on percussion. 


The hemoglo- 
on admission and 
davs later dropped to 10.7 gm. The 
white blood count was 11,850, with 
87% neutrophils, 7% lymphocytes, and 
6% monocytes. The teed Kolmer-Was- 
sermann Was positive up to 1024 units. 
The fasting blood sugar was 92 mg./100 
ce. and the blood urea nitrogen 16 mg. 
The electrocardiogram was not remark- 
able except for small Q waves in leads 
I, aV,, and in V4, V; and Vy. The pos- 
sibility of an old posterolateral infarc- 
tion was suggested. 

HOSPITAL CouRSE. The patient contin- 
ued to cough up small 
bright red blood, was 


amounts of 


very restless. 


often gi nsive, and me ntally con- 
A gallop rhythm was noted on 
the day following admission and there 
was evidence at this time of moderate 


fused. 
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cardiac enlargement. Though receiving 
sedative medication, he complained al 
most constantly of left posterior chest 
pain, shock-like” 
especially when he coughed, which was 
very often. 
ingly 


described as “electric 
Dyspnea became 

it noted 
the trachea was deviated to the 
There was a_ progressive 
the extent of the left lung findings so 
that by the third day there were dullness 
and diminished to breath and 
voice sounds over practically the entire 
left The oral temperature 
occasionally to 101° F. At times it was 
thought that distant bronchial breath 
could be heard. On the fifth 
hospital day the patient had a massive 


increas 

that 
right 
increase In 


severe Was 


absent 


chest. rose 


sounds 


hemoptysis and expired very shortly 
thereafter. 

DR. DURANT: This interesting prob 
lem concerns a 55-year-old man who 
had predomin: intly respiratory symp 
toms: cough, hemoptysis and chest pain 
together with severe 
tations: marked weight 
perspiration and lethargy. Shortness of 
breath became progressively 
marked during the of his dis 
ease. The duration of the illness is hard 
to estimate. It is said to be 3 weeks 
since he had been in good health, but 
that he had 
lost 50 pounds in short a time. | 
believe it probable that he had had an 
illness which had been insidious in it 
development over a considerable per 
iod of time and that it had becom 
severe during the previous few week 
The fact that he had had no bows 
movements for the past week seems t 
have no significance other than that |] 
had had a very meager food intake. 

The findings reported on_ physic 
examination point toward predom 
nant involvement of the left lower lun 
field, either fluid or atelectasis or bot! 
The rhonchi could represent soun 
arising from partial obstruction of tl 


svstemic manifes 


loss. profuse 


more 


course 


it is very hard to believe 
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bronchial passages by blood clots, since 
he was coughing up blood quite con- 
sistently. An increase in the extent of 
the left lung field findings later on, 
with a shift in the trachea to the right, 
fits well with the probable presence of 
an increasing amount of fluid. 
The laboratory examinations indicate 
a considerable drop in the hemoglobin 
level; due, no doubt, to blood loss. The 
electrocardiographic findings are diffi- 
cult to interpret without seeing the 
tracing since Q waves can be judged 
accurately only on the basis of their 
depth relative to the height of the R 
waves and also on the basis of their 
width, especially the time from the be- 
vinning of the downstroke to the nadir. 
\pparently the cardiologist who read 
the tracing was impressed that these 
deflections might be significant in this 
case. The strongly positive serology 
coes along with the history that he had 
lad syphilis “some years ago”, and this 
may turn out to be of crucial impor- 
tance in our discussion of the differ- 
ential diagnosis. We have no idea how 
idequate a course of treatment he may 
have received for his spirochetal inva- 
sion, but I believe we may assume that 
it was either “too late” or “too little”. 
With this brief review in mind, we 
iow turn to a consideration of the var- 
ious possible diagnoses. First of all, 
this man could have had a pneumonia 
ft a type which produces destruction 
lung tissue with repeated hemopty- 
es, that is, Klebsiella pneumonia, 
isospirochetal pneumonitis, and oth- 
rs. The latter could have been com- 
licated by putrid empyema _ to 
count for the findings on chest ex- 
nination. Against this possibility is 
e fact, previously referred to, that 
tie illness was undoubtedly of long 
iration with a rapid terminal phase. 
(‘ne gets the impression also that in- 
‘ction is not a primary factor in the 
ness although tuberculosis cannot be 


ruled out without more information 
such as chest roentgenographic find. 
ings, sputum examinations, and others. 

Secondly, it is important to consider 
the possibility that the primary diffi- 
culty was a cardiac one. We have the 
electrocardiographic evidence pointing 
te the possibility of an old postero- 
lateral infarction and we learn that, 
late in the illness, a gallop rhythm was 
noted. Under this postulate we could 
explain the hemoptyses on the basis 
of repeated pulmonary embolizations 
either from the right side of an in- 
farcted septum or from phlebothrom- 
bosis in the peripheral veins. The pro- 
fuse perspiration might be related to 
the shocking effect of such episodes 
and the mental symptoms to “forward 
failure” of the heart. If the physical 
signs were those of pleural effusion this 
could likewise be readily explained on 
this basis. The postulate could be pur- 
sued further by assuming that luetic 
coronary ostial stenosis had been re- 
sponsible for the myocardial intarction. 
The fact that there is no history to sug- 
gest a previous coronary episode is not 
too disturbing to this diagnostic possi- 
bility, but the ele .ctrocardiogram is not 
described as fitting into the subacute 
phase that one would expect if embolic 
episodes were to be so prominent. It 
is true, of course, that an older infarct 
could be associated with emboli, es- 
pecially if congestive failure had been 
pre sent for some time, but such is evi- 
dently not the case here. Also it is 
rare to have death from massive pul- 
monary hemorrhage in cases with pul- 
monary infarcts se scondary to myocar- 
dial infarction, even in Dicumarol- 
treated cases. We cannot, of course, 
rule out the possibility that he did have 
an old healed myocardial infarction 
which bore no relationship whatsoever 
to the final illness. 

The third possibility which I should 
like to consider is more difficult to rule 
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out. Any man of this who has 
cough, hemopty sis, chest pain, dyspnea, 
weight and physical signs of 
atelectasis or fluid, or both, has a ve ry 
good possibility, statistically, of having 
a carcinoma of the bronchus. The evi- 
dences of infection would also be very 
much in keeping with the common 
occurrence of suppurative pneumon- 
itis in atelectatic lung distal to a tu- 
mor. The constant chest pain with ex- 
acerbation on coughing is also common 
in carcinoma and the tenderness over 
the chest wall might be related to rib 
erosion or metastatic involvement. 
There is, in fact, very little against this 
diagnosis other than the fact that pa- 
thologists do not often select a “com- 
mon garden variety” of carcinoma of 
the bronchus for a conference such as 
this one. Also it does not bring the 
syphilitic infection into the diagnostic 
picture though there is no reason, of 
course, why a carcinoma of the bron- 
chus should not occur in a syphilitic 
individual every once in a while. 

The fourth and final possibility I am 
going to consider does bring the syph- 
ilitic infection right out to the center 
of the stage. I believe it very likely that 
this patient had had an aneurysm of 
the descending portion of the arch of 
the aorta, and that this had eroded 
and obstructed the left lower lobe 
bronchus with resulting atelectasis and 
suppurative pneumonitis in the lobe. 
Pulmonary infection of this type occur- 
ring in a person with an aneurysm used 
to be referred to by the older clinicians 
as “aneurysmal phthisis” because it was 
a wasting disease similar in many clin- 
ical respects to pulmonary tuberculosis. 
The chest pain is perfectly in keeping 
with this diagnosis and suggests the 
possibility of bone erosion by aneurysm. 
The final massive hemoptysis which 
caused the demise of the patient is 
very much in favor of wide-open 
rupture of an aneurysm into the bron- 


age 


loss 
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chial system. I have not considered a 
dissec ting aneurysm, 
cystic necrosis of the aorta, since there 
is no evidence that the patient was 
hypertensive, there is no history to sug- 
gest an episode, or episodes, of dissec- 
tion and the evidence of syphilis points 
toward a saccular aneurysm on a spiro- 
chetal basis. 

CLINICAL Syphilitic aneur- 
vsm of the descending aorta with ob- 
struction of the left bron- 
chus and terminal bronchial rupture. 
Suppurative left 
lobe. 

We will now ask Dr. 
the roentgenographic 
ports this diagnosis. 

DR. OSTRUM: The 
relative 
admission, 


based on medial 


DIAGNOSIS: 


lower lobe 


pneumonitis lower 
Ostrum whether 
evidence —sup- 
Roentgen report, 
to films taken on the day of 
states that, “the heart ap- 
pears enlarged with an uncoiled scler- 
thoracic knob. There is a density 
adjacent to the left cardiac border 
which has a straight lateral margin. 
On lateral films this density appears 
continuous with the descending aorta. 
There is some honeycombing and pneu- 
monitis at the right base. There is no 
evidence of tuberculosis. Impression: 
False aneurysm of the descending 
aorta.” 

Roentgenograms taken 3 days later 
are reported as follows: “Examination 
shows a homogeneous density obscur 
ing the middle third of the left hemi 
thorax as compared with the earlie: 
films. In the oblique views there is 
evidence of a bulge coming off the 
descending branch of the thoraci: 
aorta on the left side. This now appears 
as a somewhat localized aneurysma! 
dilatation which, in the presence o! 
fluid, raises the possibility of a slov 
leak producing, in addition, a fals: 
aneurysm. The right lung and dia 
phragm are relatively clear. There i 
widening of the ascending and hori 
zontal thoracic aorta with marked ca 


otic 
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cification of the horizontal branch. This 
calcification cannot be traced in the 
region of the mid-descending portion 
There is elevation of the dome of the 
left diaphragm. Diagnosis: Aneurysmal 
dilatation of the thoracic aorta with a 
saccular aneurysm in the middle third 


lt will displace the surrounding struc- 
tures and destroy bone. In saccular 
aneurysms the trachea is aly rays dis- 
place 1d to the right or left, anteriorly 
or posteriorly, depending on the site of 
the aneurysm. Aneurysms of the de- 
scending aorta will ve ry often occlude 


Fig. 1—PA view showing right tracheal displacement and density in the lower two-thirds of 


the left lung due to false 


| the upper descending aorta which, 
1 the presence of pleura! effusion, 
uggests a slow leak or perforation with 
mation of a false aneurysm in the 
ft lung.” (Fig. 1) 

Differe *ntial Roentgen diagnosis of 
veurysms. A saccular aneurysm gives 
density like those found in tumors. 


aneurysm in the lung. 


the left main bronchus and produce 
atelectasis. 

A dissecting aneurysm will never de- 
stroy bone. It dissects the walls of the 
aorta and may involve the entire aorta 
from the arch to the bifurcation of the 
iliaes. 

A false aneurysm is the result of 
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rupture of the aneurysm in the aorta 
and the soft tissues in the lungs or 
pleura form the walls of the sac. 

A dilated aorta does not destroy the 
surrounding tissues and does not dis- 
place the neighboring structures. 

DR. DUFNER, PATHOLOGIST: The 
trachea and mediastinum were devi- 


ated about 1 to 2 cm. to the right of 
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constricting 
this lobe so that it occupied about % 
of its usual capacity. The upper lobe 
relatively free of and 
well expanded. \ firm, irregular, elon- 
<17x 12 


cm., bulged laterally from the posterior 


mediastinal surface, thus 


was adhesions 
gated ovoid mass about 15 


mediastinum, to the greatest degree on 
the left. The compressed left lower 


Fig. 2 


the mid line. There about 50 
cc. of clear tan fluid in the right pleural 
cavity and about 500 cc. of turbid, 
light red, watery fluid in the left pleural 
cavity. The pleural surfaces on the 
right were smooth. On the left side 
there were extensive fibrous adhesions 
over the lower lobe which bound it 
down to the posterior chest wall and 


were 


ANTERIOR VIEW OF CHEST CAVITY. Schematic drawing showing the 


in the descending aorta with rupture 


and false aneurysm in the left bass 


lobe was adherent to and formed par 
ot the lateral border of this mass. 

Since it would be rather difficult t 
create a clear picture of the exa 
origin and the relationships of th 
mass, 1 would like to present a di 
¢grammatic sketch in order to elucidat 
the main features. (Fig. 2) 

The aortic ring was not remarkabl 
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The proximal 2 to 3 cm. of the ascend- 
ing aorta was perhaps minimally dilat- 
cd. There were a few small smooth in- 
ternal plaques and the wall was thin 
and pliable. Thereafter, there was a 
rather abrupt, aneurysmal, undulating 
dilatation of the aorta which was from 
10 to 15 cm. in diameter for a distance 
of about 12 cm. Throughout there were 
numerous discrete to confluent, smooth 
pearly white to vellow and granular, 


red-brown, foc ‘ally calcified intimal 
plaques. The intervening intima in 
many areas showed fine, linear 


wrinkling. The wall varied from thicker 
to thinner than usual. Except for the 
immediate vicinity of the defects de- 
where there were ad- 
thrombi, the lumen was filled 
with easily removable postmortem clot. 

About 3 to distal to the be- 
ginning of the descending portion of 
the thoracic large lami- 
nated clot in all stages of organization. 
The greater part of the left lower lobe 
lad been replaced by this clot so that 
only a compressed peripheral rim of 
lung tissue composed the lateral border. 
\bout | cm. proximal to this defect 
was a similar one, about 2 cm. in diam- 
eter which apparently communicated 
with the larger one. The upper left 
bronchus was elevated by the 
The main bronchus and major 
left lower lobe were not 


scribed below, 
herent 


cm. 


aorta was a 


main 


ass. 


essels to the 
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identifiable as such, but apparently had 
been incorporated in the organized clot. 
There were soft jelly-like clots and 
Huid blood in almost all the lumens of 
the tracheobronchial tree. The tho- 
racic esophagus was partly encircled by 
and slightly compre ‘ssed_ by the mass 
but the lumen was patent and _ there 
was no evidence of encroachment on 
the muscular wall. There was a patchy 
pneumonia of the right lower lobe. All 
portions of the remaining uninvolved 
lung lobes showed edema, congestion 
with focal intra-alveolar hemorrhages 
and a fair number of macrophages con- 
taining hemosiderin pigment. The ab- 
dominal aorta was of normal or mini- 
mally enlarged calibre and showed 
moderate atherosclerosis. 

The heart weighed 330 grams. There 


was biventricular dilatation, most 
marked on the right, and slight left 
ventricular hypertrophy. There were 


about 300 cc. of bloody fluid in the 
stomach. 

Microscopic sections of the aorta, 
including elastic stains, confirmed the 
tentative gross diagnosis of syphilitic 
aortitis. 

The final diagnosis was: 

CHIEF DISEASE: Syphilitic aortitis. 

CAUSE OF DEATH: Massive intrapul- 
monary hemorrhage from rupture of a 
false aortic aneurysm. 
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PUBLIC HEALTH AS A DEMOGRAPHIC INFLUENCE 


By Joun E. 


AND 


THeopore H. 


(From the Department of Epidemiology, 


Boston, 


Tue world of today faces no clearer 
challenge than the task of feeding its 
rapidly growing population, now num- 
bering 2,400 million (2.4 billion) and 
increasing each year by 25 million. 
The problem has no local boundaries. 
With existing interchange of commerce 
and culture, with modern transporta- 
tion and communication, no political 
division escapes responsibility where- 
ever famine appears or undernutrition 
in its lesser manifestations; nor can it 
avoid liability to being itself involved. 
Some competent observers such as A. 

Hill®° and Cook’ fear that the hu- 
man race is already in danger of out- 
growing its food supply. Vogt™ even 
goes so far as to put the blame for an 
approaching catastrophe on the medical 
profession when he says that physicians 


have “set the stage for disaster, and 
like Pilate, wash their hands of the 
consequences. Others like Black’, 


Boyd Orr? and de Castro® convey the 
impression that the increase in popu- 
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lation can be matched step by step by 
the proper application of technology 
and science to food production; for 
how long is not specified. 

The Malthusian “Scarecrow.” The 
first effort toward | scientific 
analysis of population problems was 
by Thomas Malthus*®, the English 
clergyman and economist who wrote his 


serious 


famous essay on the Principle of Pop 
ulation in 1798 at the age of 32. Con 
cerned with the perfectibility of man 
and the reasons for poverty, he took 
with those smugly main 
tained that poverty was the result of 
shiftlessness on the one hand or unjust 
other. He contended that 
pressure of populations on food supply 


issue who 


laws on the 


was a more basic and biologic 
of poverty and that there is a constant 
tendency of all animate life to increas: 
bevond the bounds of available nom 
ishment. In a more mature analysis* 
of 1803 the author assembled facts upo: 


which to eve! 


cause 


base his conclusions, 
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turning his attention to the American 
scene where the populations of the 
New England States and New Jersey 
had about doubled by natural increase 
in the years from 1760 through 1790. 
The potential capacity of the human 
race to double itself in geometric pro- 
gression each generation is still a fact. 

Malthus assumed that food supply 
can only be increased to match popula- 
tion in arithmetic progression, an over- 
simplification in the light of technologi- 
cal progress since his time. That as- 
sumption has been the point of attack 
by critics who for cultural or mystical 
reasons or from sheer stupidity profess 
to see no population problem. Today 
in an age of synthetic vitamins and 
frozen simple arithmetical 
formula does not express any law of 
food production; a century and a half 
ago a geometric-arithmetic rek ationship 
of human reproduction to crop increase 
was approximately just. Even if the 
factor that limits food supply is no 
longer the time required to clear the 
ground and sow the soil by hand, there 


foods a 


is still the limiting factor of arable 
land. The impossibility that infinite in- 
crease can occur within finite arable 
areas clearly means that powerful 


natural checks come into play when the 
ecologic strains on multiplying men get 
too great. 

Malthus conceived a system of pre- 
ventive and of positive checks, operat- 
ing to keep population increases from 
becoming excessive. Preventive checks 
included late marriage, continence and 
the desire to maintain a reasonably 
high standard of living; positive checks 
were vice and misery: “severe labor, 
exposure to the seasons, residence in 
‘reat towns, excesses of all kinds, dis- 
ases, war, plague and famine.” Mal- 
thus de scribe d cycles of growth and 
lecline of populations determined by 
plenty on the one hand, and famine, 
lague and war on the other, the ulti- 
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mate check to theoretically possible 
increases being lack of food. He con- 
cluded his argument by a statement of 
three principles: a population is neces- 
sarily limited by its means of subsis- 
tence; a population invariably increases 
where the means of subsistence in- 
crease, unless prevented by some ob- 
vious and powerful checks; and the 
checks to the increase of populations 
all resolve themselves into moral re- 
straints (preventive checks) and vice 
and misery (positive checks). 

The Malthusian principles are too 
often epitomized into the statement 
that “populations increase geomet- 
rical progression, while food supply in- 
creases in arithmetical progression.” 
They cannot be dealt with so tritely. 
Even a century ago such expressions 
were merely approximations of the re- 
productive and sustaining (nourishing ) 
forces of mankind. Today there is not 
the slightest justification for presenting 
this statement as a twelve word sum- 
mary of human ecology or an oppor- 
tune answer for visionaries who talk of 
an infinite amount of plankton with 
which to feed any number of men. Al- 
though de Castro® dismisses the Mal- 
thusian contribution as an inconsequen- 
tial “scarecrow,” yet the capacity of 
man to multiply towards infinity is a 
demonstrable fact. Despite all that can 
be done with bulldozers and fertilizers, 
land area itself is limited, while the 
potential of man’s increase has been 
spe ctacularly abetted by modern medi- 
cine ‘and public health®*, Malthus was 

1 pioneer scientist. He attempted to 
sakes the power of reproductive 
forces and those that act to check 
population increases. His analysis is no 
more expected to be the last word on 
the subject than was Mendel’s on 
genetics or Pasteur’s on microbiology. 
He recognized and defined the prob- 
lem; he made the start toward scien- 
tific analysis of cause, and he saw 
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the general nature of the solution, a 
purposeful control of reproduction. 
This is the Malthusian heritage. 

World Demography. The world pop- 
ulation may be divided into four main 
concentrations: those of India, Pakistan 
and Ceylon; China, South East Asia and 
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sities of other nations, large and small 
Some of the crowded of 
the world include territories of smaller 
nations; large deserts in parts of China 
and India make the high average den- 
sities in those countries the more re 


markable. 


most areas 


TABLE 1.-GEOGRAPHICAL DISTRIBUTION OF HUMAN POPULATIONS, 1940 

Area in Million Population Population Ly naity 

Re gions Square Miles Villions Square Vile 
Kar East he, 500 292 
India and Ceylon and Pakistan 1.0 £00 OW) 
“Europe” bounded by 60th parallel, 2.8 520 186 
Upper Volga, Urals, Caspian Sea 
Eastern North America 19 100 52 
Total 1520 
Source: Reed, Stephen W 
TABLE 2.—POPULATION AND POPULATION - DENSITY OF SELECTED COUNTRIES 


ACCORDING TO LAND AREA; LARGE 


Larg Countries 


Population Density 
Country Villions Pop Sq 

Java & Madura 
England & Wales 
Holland 
Puerto Rico 
Japan 
Germany, East & 

West 
Korea 
Ceylon 
Switzerland 
India 356.8 292 
Hungary 
Pakistan 
France 
Greater China $63.5 123 
Turkey 
U.S. A. & Territories 154.2 43 
Mexico 
U.S.S.R 193 23 
Brazil 54.7 17 
Australia 8.7 3 

Total 1230.9 


Japan; Europe, European Russia, and 
Turkey; and Eastern North America, 
Table 1. Most densely populated of 


these blocks is India, Pakistan and 
Ceylon; the least so is North America. 
shows populations and den- 


Table 2 


Population 


INTERMEDIATE 
MOST RECENT CENSUS, OR UNITED NATIONS OR GOVERNMENT ESTIMATES, 


Intermediate Countries 


AND SMALL; BASED ON 


1954 
}} 
mall Countries 


Density Po f 


} on Density 
Millions Pop Sq V Villions Po} q M 
1020 
3.8 750 
15 675 
2.2 644 
85.5 579 
65.8 
29. 3 $44 
] $20 
808 
78.7 207 
$2.7 201 
20.9 ra 
26.9 
$17 .5 159 9 


Reed** and Kiser** distinguish three 
types of nations according to rates of 
growth and characteristic birth 
death rates as shown in Table 3. In 
the first, the so-called rationally bal- 
anced populations, death rates and 


and 
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birth rates 
same levels; and average age of popu- 


are low and at nearly the 


lation is relatively high. The second 
group, of which Japan and Brazil are 
examples, has a low death rate, but 
the birth rate is high. The third and 
largest block, posing the more serious 
economic and public health problems, 
Asian, African) Indian 
populations with high birth and death 
rates, a low average age and a low ex- 
pectation of life. In such regions a fall 
in death rate can be brought about with 
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sociate the second era of expansion of 
world population with the rise of cities 
and city-states, an improved agricul- 
ture, the working of iron and bronze, 
and construction of vehicles. The latest 
event is a matter of demographic rec- 
ord; it follows exploitation of mineral, 
food and other natural resources, de- 
velopment of electricity, powere -d trans- 
port and modern me .dicine; in short, the 
industrial revolution. 

On the basis of reasonably satisfac- 
tory data the growth of world popula- 


relative ease by controlling major in- tion is shown in Fig. 1. Since 1800, 
TABLE 8. WORLD POPULATIONS, ACCORDING TO RATES OF GROWTH, 
DEATH AND BIRTH RATES 

/ World Death Birth 
Population Population Rate Rate 
1) Relatively Balanced: Stationary: Incipient Decline 
Examples: 
U. K., Seandinavia, France: 
Relatively low birth and death rates 20 10 15 
2) Transitional: Expanding 
Examples 
East and S. E. Europe, U.S. 38. R., Japan, Brazil, 
Argentina: 
Significant control of deaths; control of births 
starting 20 15 to 20 25 
$) Preindustrial: High Potential 
Examples 
Asia (except Russia and Japan), Africa (except 
White S. Africa): 
High birth and death rates; youthful population 60 304 35+ 


Sources: 


lectious diseases; it commonly leads to 
rapid increase in population. For ex- 
imple, a slowly declining death rate 
1921 to 1941 was accom- 
a growth of 83° million 


in 
panied by 
opulation. 
The present world population is the 
result of three known spurts of 
‘rrowth'’. There is archeologic evidence 
hat the first occurred in the neolithic 
eriod in association with development 
| primitive agriculture, domestication 
{ animals, and pottery making; and 
ie use of flint and control of fire. 
here is more definite evidence to as- 


n India 


in 


Kiser™ and Reed* 


numbers have more than doubled, from 
about 906 million, in 1800, to 2,173 
million in 1940. In other words, growth 
of population has been greater in the 
last 4 or 5 generations than in the whole 
of thousands of preceding generations; 
and yet if man had multiplied at a 
mere 1% per year, only 70 generations 
and some 2000 years would have been 
necessary to produce the present world 
population from a mythical Adam and 
Eve. This theoretical computation con- 
trasts strongly with actualities of 2000 
vears of slow growth in India, for ex- 
ample. Davis'*” estimates that the In- 
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dian population numbered from about 
100 to 140 million in the 3rd to 4th 
century B.C., Fig. 2. Only in the last 
120 vears has the population increased 
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markedly, and only in the past 2 3. A world population in 1650 of per- 
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Fig, l, Increases in World Population Sources: B. C based on Davis, Kk 13") estimate of 
Indian population of 100-150 million: 1500-1938 Carr-Saunders (5 1950 United Nations 
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decades has the momentum really got 

under way. 
Further of the growth of 

world population are illustrated in Fig. 


details 
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have been 100-140 million. 


g. 2.—Population Increase in India Including Pakistan. In 300 B. 
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Source: Davis, kK. (13 
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haps 0.6 billion doubled in the 200 
years before 1850, and then doubled 
again in 150 years to reach a present 
figure of 2.4 billion. Figure 3 shows 
that the major proportion of the growth 
was among the peoples of Europe and 


their descendants in the Americas and 
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the earth, 
America. 
The mechanisms by which popula- 
tions grow is simple enough, by net 
gains of births over deaths; in those 
regions of the world where death rates 
are high (Group 3 of Table 3), birth 


including most of North 
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Fig. 3.—World Population by Continents, 1650-1950, 
Population in millions 
Percentage world total 
Source: Figures tor 1650-1900, Carr-Saunders (5). 1950, United Nations Demographic Year- 


book 1949-50 (63a). 


elsewhere. Dorn has emphasized the 
istonishing growth of English speaking 
peoples trom about 5 million in A. D. 
1500, to 129 million in 1900, an almost 
6-fold increase in 400 years’. By 
i900, these millions were distributed 
ver one-third of the land surface of 


rates must be still higher if a popula- 
tion is to increase. In those periods and 
places for which vital statistics are 
available, the first intimation that pop- 
ulations are about to grow has been 
evidenced by a drop in the death rate; 
a fall in the birth rate has not occurred 
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until later, if at all®*. The greater the 
margin between birth and death rates, 
termed by Vance the “demographic 
gap, the more rapid is the growth in 
population. Stabilization, when __ it 
occurs, has so far been brought about 
by the birth rate falling to roughly the 
level of the death rate, Figs. 4 t and 5. 
The point has been reached in some 
countries such as India, Fig. 7, where 


DEATH RATE 


800 850 


POPULATION 
N MILLIONS 


20 


1800 1850 


Fig. 4..-England and Wales: 
the gap continues to widen; the fall in 
birth rates does not match that of 
deaths; food remains the same. Some- 
thing must eventually give; either some 
other part of the world supplies the 
deficiency in food, which is temporiz- 
ing, or society undertakes to strengthen 
the downward trend birth rate, or 
nature takes over as so often before, 
through more deaths from famine and 
disease. 
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Population, Birth and Death Rates. Source 
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With the 


Ecologic Determinants. 
natural potential of human reproduc 
tion so high, the question arises why 
populi itions grew so slowly up to 16: 50: 
the answer is clear: 
plagues. Keys** 
ines outside 


wars, famines and 

lists 294 notable fam- 
India from 1708 B. C. 
to 1937, and 82 within India between 
A. D. 503 and 1907. Dorn! 
information as may be had on mortality 


’ cites such 


YEARS 


\ out, \\ (65 


in those periods. He estimates that 
one-quarter of the European popula 
tion died in the Black Death of the 
14th Century; one-sixth of the popula 
tion of England is thought to hav 
perished in the Great Plague of 1664-5 
Before the days of crop rotation and 
winter feed, winter and spring short 
ages of food for man were expected 
and scurvy and other deficiency dis 


eases were normal in the early month: 
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of the «year. Within relatively recent Wholly as important as the 
times it is estimated that 35 to 40 mil- new-found living room were the new 
lion people died in Russia between sources of food and the gradual 
1914 and 1926 as a result of war, famine emergence of — scientific technology, 
and disease. Expectation of life at birth sanitation and modern medicine, in- 
in 1700 was 33 years even in America'’; fluences that extended around the 
it is now 68 vears. world. Other factors such as food proc- 

The sudden increase of oui popu- essing, factory production of clothing, 
lation that started in the 18th century communications and — transportation 
seems not to have been due to a rise also worked to give more and more 


GERMANY JAPAN 
RATE PER KK RATES PER 1000 
POPULATIO POPULATION 
3 BIRTHS 40 
— BIRTHS 
| A 
DEATHS 30 4 \ 
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POPULATION POPULATION 
N MILLIONS IN MILLIONS 
60 60 
404 404 | 
| 
2¢ 20 
18 40 60 1900 ‘30 50 1840 ‘60 1900 30 50 
YEARS YEARS 
5.—Demographic Gaps Between Birth and Death Rates, and Resulting Population Move- 


ent, Germany and Japan. Source: Births and deaths from Thompson, W. S. (60). Populations 
from Vogt, W. (65). 


1 the birth rate, but to other ecologic momentum to population increases, a 
fluences. The way had been cleared momentum which gained speed in the 
1 an age of discovery for restless, over- 19th Century and has not been lost. 
owded and oppressed peoples from Today the demographic slack _ is 
e older countries of Europe to es- largely used up, though to be sure 
blish themselves on new soil. The more food could be produced and im- 
'ontier expansion of Europe across the — migration a in certain huge 
is was the major demographic event — tracts of land i 1 cold and warm cli- 
during three centuries from 1600 to mates if Roars could be found for 
')00, the years of “demographic defeating such adverse influences as 


— 
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extreme temperatures and the _ tsetse 
Hy. Although non-industrial peoples of 
such areas may wistfully look toward 
achieving the standard of living of 
those now industrialized, the prospect 
of reaching it by repeating the same 
developmental pattern of the peoples 
descent is negligible: 
there are no continents to dis- 
solution lies elsewhere. 


ot Europe an 
new 
cover; the 
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autocracy has usually 
rewarded great fecundity, for it is a 
source of military force; higher status 
of woman, with the resulting competi- 
tion between marriage and a career; 
later marriage; and purposeful contra- 
ception. Emigration has always been a 


ed to autocr: icy: 


factor in relieving regional stresses but 
not in reducing the of growth of 
the world population; quite the con- 


rate 


A tact demanding consideration is trary, it probably has an accelerative 
that many nations which expanded influence: at least when the emigrants 
| 
4 
— 
4 444 4 4 4e 
ARS 
Fig. 6.—Birth and Death Rates per L000 Population, Bursa Province, Turkey. Rice cultiva 


tion previous to 1940, 


Prohibition of rice cultivation and 


malaria control measures 


1940-1941, 


rapidly in the 18th and 19th centuries 
started subsequently to experience 
lesser rates of growth. Population in- 
England, France, and Ger- 
many is now slowing down and average 
age and longevity increase. Among 
factors which motivate slower repro- 
the desire for a higher 
standard of living in terms of food, 
clothing, housing, education, automo- 
biles, holidays; an increased emphasis 
on the individual, de mocracy as Oppos- 


crease in 


duction are 


are able to select productive, sparsel\ 
populated districts in which to live. 
Public Health as an Ecologic Factor. 
Modern public health many times has 
registered its effect on population 
through reduction of death rates. Just 
how dramatic the result may be i 
best illustrated when local condition 
are suddenly altered. In the Bursa prov 
ince of Turkey when rice cultivatior 
was practiced, malaria was endemi: 
the death rate was about 28 and th 
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birth rate just above 20 (Fig. 6). In 
1941, mosquito breeding was attacked 
through prohibiting rice culture, and 
malaria control methods were applied 
on a wide scale. Although this was 
before the days of DDT, a sharp effect 
was evidenced on both birth and death 
rates, so that by 1947, the birth rate 
and the death rate 10. Actual 
census data are not at hand, but num- 
bers are evidently increasing at a rate 
over 2% per year. Other examples are 
Puerto Rico and Ceylon. In Ceylon 
the death rate fell from 20 in 1946 to 
12.6 in 1949, largely as a result of anti- 
malarial measures. The birth rate stay- 
about 36. At this rate 
the population would double, from an 
original 6 million, in 26 years time’. 
As of 1951, the birth rate was 40.7, the 
death rate 12.9, and the population 7,- 
743,000°°", with the 1953 census show- 
ing 8,103,600. 

Further illustration of the power of 
public health to affect populations 
comes from the experience of British 
Guiana, as recorded by Cook'®. In 
1945, the infant death rate of George- 
town, which had been as much as 350, 
was about 250 per thousand. From 1945 
to 1948 an area 10 miles square and 
including the town, was sprayed with 
insecticides by airplane. The infant 


was 3] 


ed constant at 


death rate fell to 67 and _ the. birth 
rate rose. Again, population figures 
ire not given, but Cook points out 


that in 1948 the average food available 
ver capita was about 1500 calories per 
lay, which is clearly close to the mini- 
num daily requirement of an adult. 
Such facts cause doubt that a mere 


icrease in food production by modern. 


iethods, so much extolled by de Cas- 
tro, is going to provide a solution to 
the demographic plight of non-indus- 


trial populations when they have 
vbenefited” from the best of medical 
nd public health science. In any 


vent the total demographic problem 
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of mankind is too serious for the solu- 
tion to be allowed to go by default 
through unplanned attempts at emi- 
gration, forceful migrations, predatory 
war or disastrous famine. A first step 
towards improved understanding of 
the world problem is an analysis of 
population pressures in different con- 
tinents or island areas as variously 
manifested by selected nations. 
Continental Populations: India and 
Pakistan. India and Pakistan form a 
well defined area bounded by sea and 
the Himalaya mountains. The whole 
area is just over half that of the United 
States, 1,500,000 square miles as com- 
pared with 2,900,000 square miles. The 
main areas of population density are 
the Indo-Gangetic plain in the north 
and the Madras-Travancore area of the 
south. Vast deserts and scrub growth 
are found in Rajputana, Sind and Cen- 
tral India. Rain falls for only 3 months 
in the year; and during the remainder 
of the year is scanty and unreliable 
even in the more favored areas of 
Bengal and Assam. The monsoon may 
fail for vears in succession, as has hap- 
pened recently in Madras, an area de- 
pendent on rain for rice cultivation. 
The population of India is among 
the best recorded of Eastern countries, 
from 1871 onwards by decades. Dur- 
ing the past century the number of 
people has grown with increased ra- 
pidity, some 83 millions having been 
added between 1921 and 1941'*», The 
unprecedented growth of what was 
already one of the most densely pop- 
ulated countries of the world is var- 
iously due to absence of major wars, 
prevention of some famines by con- 
struction of roads and railways, and 
medically through reduction of small- 
pox, cholera, plague, kala-azar and ma- 
laria. Many hospitals have been 
erected, and staffed by trained per- 
sonnel. As a result, death rates have 
steadily declined, but birth rates have 


remained more or less unchanged to 
the present day (Fig. 7). Resulting 
increases in population during the 
past 70 years have been more or less 
continuous, except as famine and dis- 
ease have reduced rates of growth at 
specified pe riods. In 1941, the popula- 
tion of what is now India and Pakistan 
stood at 389 millions!*®. The last cen- 
sus held in 1951 gives the total popu- 
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been characteristically rural; despite 
growth of a number of large Western 
type cities, only 13% of the people of 
India reside in cities. The basic unit 
is the self-sufficient village, with the 
inhabitants divided into castes each 
responsible for a particular part of 
village lite. Although castes were abro- 
gated by law when the new republic 
came to existence, the system is. still 


Fig. 7.—The “Demographic Gap” of India. Source: Davis, K. (13% 


lation of the new India, about % as 
large as the old, as 356,900,000: 
Pakistan has some 75,700,000, a total 
of 432,600,000 for the subcontinent. 
Highly developed city cultures have 
existed in India at least from the third 
millenium B. C. if not the fourth; and 
the population as far back as 300 B. C. 
is believed to have been over 100 
millions'*®. However, the civilization 
and culture of the country have always 


in evidence. Different phases of pro 


duction and of the highly organized 


religious life are derived from. th 
classical caste framework. Whereve) 
this system has survived, need fo 
money hardly exists, as almost all ne 
cessities except salt are produced with 
in the area; and the joint family systen 
ensures that each individual receive: 
a share. 

Farming is mainly in the hands o! 
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with details of land 
ownership varying from state to state. 
In the greater part of India the land 
is divided into small parcels which get 
ever smaller, each son has a right 
to some of the land. The recent move- 
ment elimination of large 
landholdings continues the tendency 
towards small plots. From 1911 to 1931, 
male workers in agriculture increased 


farming 


castes, 


since 


towards 


119) but the number of acres per 
person decreased from 2.23, in 1891. 
to 1.9, in 1939. 


In India the problem of population 
density is particularly acute, with the 
crude de nsity figure of 246 persons per 
square mile scarcely expressing the ex- 
tent of crowding. Vast areas of lightly 
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vears 1947 to 1951 imports have ex- 
ceeded this amount. The current esti- 
mate is somewhat under 5,000,000 tons. 
Up to 1950, grain production still lag- 
ged behind the average for 1934 to 1938 
and total food calories available per 
capita have fallen steadily from an 
average of 1976 calories per person 
per day between 1934 to 1938, to 1570 
for 1950 to 1951. Details obtained 
from the Food and Agricultural Organ- 
ization of the United Nations are pre- 
sented in Tables 4 and 5. The import 
of 5 million tons of grain a year re- 
quires that a 13,000-ton shipment be 
unloaded in India daily. The yearly 
import is presently not much below 
that level, yet India has inadequate 


PABLE 4. INDIA: SUMMARY OF PRODUCTION AND TRADE IN STAPLE GRAINS 
WHEAT, BARLEY, MAIZE, MILLETS AND RICE 1934-1952, IN; THOUSANDS OF 
METRIC TONS 

1934-* 
1938 19477 1948 1949 1950 1951 1952 

Production 55719 57915 52212 

Import 3150 2773 .4 5095 6 1803.9 3202.1 $700 5000 ** 

Export 4 122 21.5 117 32.8 

Net Import 2337 .6 2761.2 5074 1 1792.2 3169.9 

* 1934-38 India and Pakistan. Average vearly production, import, etc 
1947-52 India only. 
** or less (estimated). 
Source: Figures computed from Yearbook of Food and Agricultural Statistics.2'4« 


apg arid land do not compen- 
for densely populated major river 

lle ‘v regions like Be ngal in which 770 
persons per square mile are de ‘pendent 
on agriculture’. Such densities in 
large areas are only exceeded in Korea, 


Indonesia, and perhaps Egypt. Even 
the casual observer can appreciate that 
population pressure is one of the ma- 


jor factors in the medical as well 
th» political and economic scene. 

‘he fact which marks the situation 
as serious is that despite determined 
rts India has thus far been unable 
atch up with her food requirements. 
re the last war the nation imported 
a carly average of over 2,200,000 tons 
‘ood grains; while in 4 of the 5 


export of raw material and _ finished 
goods with which to purchase such 
quantities of grain in overseas markets 
where food is available. Meanwhile 
the population is increasing by 5 million 
persons each year, an added popul ition 
every 10 years equal to that of Great 
Britain. Should the present annual 
rate of increase of 1.2% continue, the 
Indian subcontinent would have a pop- 
ulation of 800 million in 2000 A. D.'*. 

India is an example of a non-indus- 
trial community with a maintained 
high birth rate, and a death rate that 
has fallen although still high (Fig. 7). 
The country hes. a population of low 
average age and relatively low expecta- 
tion of life: about 30 years, (Fig. 8); 
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yet the land has been heavily occupied 
for hundreds if not thousands of years. 
Fuel is so scarce that the only widely 
available source in most rural areas is 
the dung that should go to the land. 
Fertility of the soil is 
partly because of the richness of the 


maintained 


alluvial plains watered from the high- 
est mountains in the world. On the 
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death rate is to court disaster. Thi 
prospect is sufficiently real to warrant 
giving the problem the same_ priority 
formerly accorded the great plague 
ot vesterday; for the specters ot ta 
mine, social clashes and epidemic dis 
ease are no less an evil today tha 
when Malthus called them “Vice and 


Misery.” Emigration may help but the 


PABLE 5. INDIA: CALORIC VALUE OF FOOD SUPPLIED PER CAPITA O1 
POPULATION, 1984-1951 
Vea 1934-38 1946-4 1947-48 ) 
Daily supply pet 
capita, calories 1976 1712 1620 1570 
SOUTCE The State of Food and Agriculture, | 1949. and 1952 
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Fig S Male Life Table 


India and United States of America. Numbers surviving to speci 


ages, of each LOO live male births. Source: Davis, k 13b 


basis of foreseeable conditions, India 
does not have the agriculture to nour- 
ish the increase in population which 
will occur if the country follows the 
classical pattern of the west, of indus- 
trialization followed by an increase in 
population stabilizing at a considerably 
higher level. Failure to cope with the 
consequences of a suddenly lowered 


preferred action seems clear: to make 
all practical effort to increase food 
production; to direct a program tow d 
conscious control of conception. A ce- 
cline in birth rate from 40 per thou- 
sand to 20 per thousand would bring 
stabilization; but these simple figures 


are warning of the size of the task 
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Island Populations: Japan, Lreland 
and Sicily. In 1800, when population 
density was about 173 per square mile 
there was no population problem in 
Japan. Numbers re- 
mained relatively stable from 1720 to 
1S50°° since when population has been 


the islands of 


teadily rising from perhaps 30 million 
in 1850 to S3. million by 1950 and 

United Nations estimate for 1952. of 
55.5 million. The period of industrial- 
ization and westernization brought in 
its train many direct and indirect en- 
couragements to fertilitv. The common 
pe ople were schooled to COpy the upper 
marriage 


lovalties: 
tended to occur sooner: abortion and 


classes inh family 
infanticide were discouraged. 

Despite these social influences, the 
birth rate had started to fall by 1920, 
when a lowered mortality brought 
about a rise in population even though 
contraception was encouraged by mak- 
ing materials and advice wide ly and 
easily available. It culminated in’ Ja- 
pans expansionist policy of the 1930's 
to which it assuredly contributed. 

\fter World War I, population pres- 
sure reached an all time high, a na- 
tional density of 545 persons per square 
mile in 1950°. In 1948, sterilization 
was made legal in’ certain circum- 
stances, and in 1949, 98 million con- 
doms are reported to have been sold 
and induced abortion was permitted. 
ln the same vear, 6,000 legal steriliza- 
tions were performed and 15,000, in 
L951. In 1949, 245,000 abortions were 
induced and 489,000 in 1950, which is 
at the rate of 39 per 1,000 married 
women, The actual number was _ prob- 
to double that value, and 
th. rate is reported to be rising®*. The 
nuaber of vaginal diaphragms. sold, 
in 1949, was only 25,000 and subse- 
quently sales were still less. Chemical 
coi traceptives, chiefly foam tablets, do 
hoi appear to have earned the popu- 
lary that might have been expected; 


al closer 
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they had sales of 53 million in 1949, 
and were selling at the rate of about 
30 million per year in 1951", 

Thus during the past 15 years, Japan 
has practiced about every means of 
relieving population pressure including 
socially-condoned contraception, emi- 
gration, expansionist war and legalized 
abortion. Failure to — an ecologic 
balance either socially or biologically 
points up the necessity for intensive 
study of the population- resources bal- 
ance within sizable island areas like 
those of Lreland, Sicily and Puerto 
Rico. Within their limited land areas, 
they pose the demographic problems of 
a crowded world. 

The special circumstances relating to 
ireland have been described by Cook?’. 
Beginning about 1700, the population 
started to increase steadily, presum- 
ably after being relatively stationary 
at about 1 million. By 1800, numbers 
had trebled and subsistence be- 
come marginal. The first census in 

1821 showed 6,800,900 people; by 1841, 
there were 8.175.000. Between 
and 1845, emigration to America as- 
sumed large proportions, and was ac- 
centuated by the potato blight and re- 
sulting famine of 1847 to 1852. By 1851, 
the population was reduced by 2 mil- 
lions, due to deaths and emigration. 
Although the birth rate had been de- 
clining for some years preceding the 
famine, 1821 to 1831 showed a 14% 
increase, and the next decade 5% in- 
crease in population. The drop in birth 
rate was mainly from change in mar- 
riage and land inheritance customs, 
and only partly to food shortage. To- 
day later and fewer marriages, to- 
gether with a steady emigration to 
England and America, keep the popu- 
lation roughly constant at about 4 mil- 
lions (Irish Free State and Northern 
Ireland). Although some modification 
of sexual expression and a use of con- 
traceptives doubtless have played a part 
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in reducing natural increase, social 
factors have contributed importantly. 
New customs that have prevented un- 
supportable increases of population are 
an increase in the dowry required for 
marriage, and the fact that land is 
passed only to the eldest son, thus 
eliminating subdivision among mem- 
bers of a family'®. The stabilization of 
population is all the more remarkable 
because it occurred in a predominantly 
rural people living in a Roman Catho- 
lic country; continued reliance on emi- 
gration discounts any claim of having 
accomplished a balanced ecology. 

That active emigration is not always 
effective in relieving population pres- 
sure is stressed by Cook!” in referring 
to the experience of Italy. Between 
1800 and 1920, 4,500,000 Italians emi- 
grated to the United States, yet during 
that time the population of Italy rose 
from 29 to 39 millions. Sicily had the 
heaviest emigration, but numbers in 
that area increased twice as rapidly as 
in the rest of Italy. As the sole means 
of controlling the size of a population, 
emigration has limited value even on a 
relatively large scale. Coupled with 
steady reduction of birth rates, it does 
serve effectively in tiding a country 
over a critical period of growth while 
the birth rate is approaching the death 
rate. For the world, of course, the 
problem is only intensified. 

To reach a_ balanced ecology a 
country must not only close its demo- 
graphic gap but produce approximately 
as much food as it consumes. The 
islands of Great Britain, Japan and 
Puerto Rico have failed to accomplish 
these objectives; with populations still 
rising there is no firm indication that 
any of them are attaining agricultural 
self sufficiency. World food calorie pro- 
duction is up by only 0.7% in 1948 to 
1949 as compared to the prewar per- 
iod, while population has increased by 
8.4%. It is hardly realistic to expect 


the solution of population problems and 
a balanced ecology on a continental o1 
global scale before an understanding is 
reached of factors involved in overpop 
ulation and control of population 
within limited arable land, as repre 
sented by the larger islands; Puerto 
Rico, for example. It is no solution to 
the world problem for half a million 
Puerto Ricans to move to overcrowded 
Harlem. 

Western Europe. The circumstances 
under which Western nations began 
to achieve ecologic balance can hardly 
arise again. Spain, Portugal, Franc 
Holland and England relied heavily 
on expansionist war and on coloniza 
tion in the age of discovery (and high 
mortality ). Subsequently the industrial 
revolution affected resources and moti 
vations strongly. Increased literacy and 
education and a diffusion of biological 
knowledge may have had as strong an 
influence on birth rates as the gradual 
availability of contraceptive devices 
For example, Spengler*’ suggests that 
coitus interruptus plaved an important 
role in France in a fall in birth rates 
which started as early as 1800. What 
ever the circumstance, the French 
have succeeded admirably in closing 
their demographic gap; so much so that 
the crv of race suicide has been raised 
more than once by those whose ap- 
proach to the problem is emotional 
rather than rational. Although scientific 
evaluation of sex practices has scarcely 
begun, no doubt exists that positive 
contraceptive measures have influenc d 
population control in Holland*' a d 
in the Scandinavian countries. The 
historical order of events in Western 
European countries appears to have 
been first an unconscious approach to 
a solution of the population probl m 
by emigration; next the intuitive or 
reasoned awareness of the neces CY 
to control family size; and finally ad: p- 
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tion of means available and suitable 
to the particular people concerned. 

Implications of Demographic His- 
tory. That a prescribed method for 
idjusting numbers of people to avail- 
able resources and technology is ac- 
a ptable or practicable in one country 
is no indication of similar reception in 
another. Roman Catholic France has 
pattern of population control 
along lines that differ materially from 
Catholic Ireland Protestant 
England. 

Historically, a population with a 
high death rate has had to have a high 
birth rate as a Compensatory mechan- 
When of recent de- 
design, factors 
are then introduced which lower the 
death rate: new food = sources, im- 
proved medical care, public health and 
sanitation: the momentum of a high 
birth rate is not necessarily affected: 
indeed, it is presumably reinforced, for 
cultural habits that have been oriented 
for centuries towards maintaining a 
high birth rate are not to be changed 
by mere reasoning at a time when 
standards of living are rising, especially 
by a which often runs 
counter to instinct, family aspirations, 
emotion and sometimes religion. 

Scientific methods of reducing death 
rates may be introduced with relative 
ease into a society possessing a high 
birth rate; as in India, for example, 
where health measures have had 
notable success, and generally were 
welcomed by the people. Such meas- 
sures commonly have been imposed 
from above, instead of coming into 
being through the initiative of the 
average man"; the benefits are tangible 
an eventually evident even to the 
ig) rant. To educate people to the 


evolved al 


) 
Roman. 


ism for survival. 


cades, by accident or 


reasoning 


ne | for control of natality as well 
as mortality requires studied effort. 
Ne: ertheless it is essential in order to 
ave d tragedy in many countries, and 


AND EPIDEMIOLOGY j41 


even a world effect. The challenge is 
to find the particular means of limit- 
ing births best suited to differing cul- 
tures. 

Part of the solution rests in policy 
derived from national leadership, 
through such matters as emigration, 
both to other countries and movement 
within a country. Much depends upon 
economic forces, the utilization of re- 
sources, industrialization, management 
of capital and all else that leads to a 
higher standard of living***. Cultural 
change is important, as in Ireland; or 
altered individual aspirations for the 
individual, as for Western peoples 
during the past century; also education 
and an accruing social responsibility. 
These are the long-term influences that 
determine demographic trends, and in 
time effectively bring remedy, although 
often at much cost. With appreciation 
of the need for population balance 
comes a demand for the means to 
achieve it. The issue is some form of 
family planning, accomplished through 
moral force or change in social attitude, 
or the alternative of scientifically based 
methods for control of contraception, 
usually a combination of the two. 

The social drive toward prevention 
of population excess and the use of 
physiologically effective methods for 
control of conception are equally es- 
sential; the lesson of the past two cen- 
turies is that they complement each 
other. In the Roman Catholic coun- 
tries of Ireland and France, social 
methods and non-mechanical meth- 
ods of reducing fecundity are 
thought to have predominated; in the 
Protestant countries physical methods 
probably had greater use. In both 
religious cultures each means was im- 
portant; the difference was in empha- 
sis rather than principle. 

The justification now for restricting 
attention to methods for control of 
conception is the pressure of im- 
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mediacy. Problems of overpopulation 
are not unlike those of communicable 
Measures exist for ultimate 
amelioration of a situation, prominent 
among which are the 
economic influences which apply so 
pertinently to populations. Despite 
certainty of result, they are commonly 
slow acting, and losses in death: defect 


disease. 


social and 


and disability are often material before 
they register their effect. Exaggerated 
situations develop at particular times 
and in particular places, oscillations 
beyond the trend line, epidemics. Spe- 
cial measures are necessary to_ tide 
over temporary difficulties in an other- 
wise improving state. Such measures 
are as vital as the more fundamental 
elements of the program. In modified 
form they may be necessary for long 
periods in stubborn situations, adding 
weight to those others upon which 
principal reliance is placed. It is in this 
sense that control of conception _ is 
viewed, as a means applicable to whole 
populations in situations of special 
moment and as an addition to the 
broader influences acting toward ad- 
justed balanced 
Knowledge of technical method is not 
lacking, but it is primarily in relation 
to the individual. To what extent any 
available procedure is acceptable to 
a general population and its efficiency 
under the uncontrolled conditions of 
general use is almost wholly unde- 
termined. 

The desired qualities of a method 
for control of conception applicable to 
a general population are readily de 
fined. The first requisite is that the 
procedure conform to the particular 
culture and traditions of the people; 
secondly, that it be simple, workable, 
safe and che ap. Efficacy is a matter 
that is primarily biological and can be 
decided by objective criteria; accepta- 
bility involves subjective values related 
to the faiths, cultures, economics and 


populations. 
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traditions that a people have. Bot} 
efficacy and acceptability are matters 
to be evaluated by pk inned field test 
The way of science in attempting t 
find the proper procedure is first to 
identify the existence of overpopulation 
by analysis of past events and. survey 
of the present, and through esti tblished 
criteria to measure its extent. A group 
or part of the population judged typical 
of the whole is then selected for test 
\ second similar group duplicating in 
size and characteristics all essential 
features of the first, is set aside as 
control, and observed with equal care 
Such methods ‘as preceding research 
and other experience suggest to b 
effective and acceptable are turn 
subjected to trial. Of those of demon- 
strated merit, the most promising is 
logically selected as the basis for an 
administrative program for prevention 
of overcrowding. The approach is 
through research as an_ instrument 
action. The epi 
method, so long used 


for administrative 
demiologic 
problems 


in analysis of population 


where the convergence on 
deaths, is suggested as an existing 
mechanism suited to a concen- 
tration on births. Should the objectiv: 
be accomplished of a contraceptive 
method appropriate to a general pop- 
ulation, the assumption is reasonable 
that the organization for public health 
is the instrument of society best fitt: d 
to put it into pracice. Epidemiology and 
public health practice are interrelated, 
as are diagnosis and treatment in cli 


ical medicine, the major difference be- 
ing that the unit of observation is the 
mass of people rather than the indiy 
ual. Modern public health is under- 
stood as both a biologic and a social 
discipline; the nature of the problem 
itself postulates a close association of 
biological and social sciences in both 
parts of the endeavor, preliminary (0- 
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vestigation and ultimate program for 
accomplishment. 

Cellular, Clinical and Epidemiologic 
Levels of Observation. The develop- 
ment and evaluation of a contraceptive 
procedure follows a pattern similar to 
that of most other health measures. The 
hasic idea, and sometimes the substance 
itself, commonly arises from clinical ex- 
perience or other observation in nature. 
Technical refinement, advantages and 
disadvantages, efficiency and safety are 
first determined by laboratory study. 
The evidence being satisfactory, the 
next step is to test the results by con- 
trolled clinical use among se lected vol- 
unteers. A third step is to assure that 
comparable results obtain when the 
procedure is used widely, by unselected 
groups of people, and under varying 
conditions of control and medical man- 
agement. When this test is passed, the 
process is ready for incorporation in 
the practice of ‘medicine: like the use 
of tetanus toxoid or the development 

penicillin, with sometimes the add- 
ed technical problem of pro- 
qui antity. 

Practical application of a procedure 
is in one or other of two directions, 
a matter largely settled by its innate 
nature. Usefulness may be limited to 
the cure of disease or injurv and as 
such is a measure restricted to the 
practice of medicine and by physicians 
tor individual persons. The second pos- 
sibility is of preventive use, and again 
that only. The favored circumstance is 
where, with modifications, it serves 
both purposes. 

\s a preventive measure, practical 
application also takes two directions. 


duction and manufacture 


The process may be so complicated or 
th indications so few that use is solely 
w ‘hin the province of preventive me “d- 
iciue, through physicians for selected 
pa'ients seen individually or brought to 
through organized 
clivics. On the other hand the method 


larver numbers 
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may have wide applications and be 
sufficie ntly simple, cheap and safe that 
it becomes a public health procedure 
fostered and directed by public health 
workers, physicians and others, and 
turned to the advantage of whole pop- 
ulations. Almost without exception the 
two activities work together, the effort 
of private physicians in preventive med- 
icine comple menting the contribution 
of society through public health. 

Preventive measures capable of ex- 
pansion to a public health endeavor 
many times remain unexploited for 
long periods, either because of cost, 
because of failure of public health 
authority or the public itself to appre- 
ciate value and desirability, sometimes 
because of interference with social cus- 
tom and tradition, and sometimes for 
no better reason than inertia. 

The field of usefulness of contracep- 
tive measures is in prevention. Applica- 
tion thus far has been almost wholly 
through preventive medicine, directed 
to the needs of the individual and de- 
pending upon personal initiative of 
thdse concerned, or of attending phy- 
sicians, for provision of services. Offi- 
cial public health activity has reached 
little beyond limited education of the 
public, ‘occasionally to establishment 
of clinics. What has been accomplished 
has been mainly through voluntary 
health agencies. A public health 
approach has had_ attention but 
little action in those parts of the world 
where the need is greatest. 

The aim now is to review briefly 
the existing knowledge derived from 
research and laboratory study of con- 
traception with the intent to determine 
potentialities in the way of available 
method. An assessment then follows 
of the capacity of preventive medicine 
and of clinics to apply these methods 
to the larger purpose of attaining bal- 
anced populations. The final consider- 
ation is of the possible nature of a pub- 
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lic health approach, the knowledge 
needed to put that effort on a practical 
footing, and its relative place among 
demographic influences. 

The Biology of Conception and Con- 
traception. Basic theoretical knowl- 
edge of primordial cells and hormones, 
essential to an attempt at control of 
procreation, is to be had only from 
laboratory or experimental study of the 
biological processes of ovuli ition, fer- 
tilization and conception, Animal exper- 
iments on reproduction are directed to- 
ward interference with normal phys- 
iological sequences through hor- 
mones or selected drugs and chemi- 
cals. The primary test of biologic effi- 
ciency of prese ntly available or newly 
developed me thods of contrace ption is 
at a cellular level and by laboratory 
means*. De pending upon mode of ; 
tion, the first step is to establish sical 
that the substance is an effective sper- 
micide, or that the appliance functions 
satisfactorily as a mechanical barrier 
to sperm. ‘Conditions experiment 
must approximate those of intended 
use" 

Reproductive life in woman extends 
roughly from 15 to 45 years of age, 
whereas a man is ordinarily fertile from 
about the age of 15 until death. Fertil- 
ization of the ovum usually takes place 
in the Fallopian tube and the life of 
both ovum and sperm is short, once 
liberated in the female genital tract. 
earl*® quotes 14 authorities who agree 
that for fertilization to take place the 
maximum time that can elapse between 
insemination and ovulation is 24 to 48 
hours; which is to say, that in any 
one menstrual cycle a woman can only 
become pregnant if coitus takes place 
within this limited period. 

The number of copulations per preg- 
nancy has been calculated by Pearl* 
for 199 highly fertile American white 
and Negro couples not using contracep- 
tion. Results indicate that over 300 


copulations ordinarily are associated 
with a single pregnancy. With correc 
tion for the “safe period,” for preg 
nancy and for infertility during th 
menstrual period, well over 80 copula 
tions were usual. In Dickinson’s'* re 
port of 1342 pregnancies following a 
single coitus in one menstrual period 
72% were in the first two weeks and 
28% in the last two weeks of the evcle 
The significance of these observations 
is that contraception really is directed 
against the ae atively rare copula 
tion which ends in fertilization. 

The iicaiaa: whereby ovum and 
sperm are produced, how the sperm 
is able to penetrate cervical mucus 
and how the fertilized ovum or zygote 
is embedded in the uterine mucous 
membrane, involve complicated balan 
ces of mechanical, chemical, and hor 
monal forces and a rather exact timing 
of events. If any one is sufficiently 
modified, conception is impossible, a 
subject recently reviewed by Hen 
shaw?’, 

The pituitary gland producing fol- 
licle stimulating hormone or F.S.H 
stimulates the ovary to produce the 
mature ovum and, with luteinizing 
hormone, stimulates rupture of | the 
follicle and liberation of the ovum 
Luteinizing hormone also stimulates 
the remaining part of the Graafian fol- 
licle to become the corpus luteum, 
which in turn secretes progesterone, 
essential for implantation of the zygote, 
should fertilization take place. ‘The 
ovarian hormones, estrone and proges- 
terone, have a degree of control over 
the production of F.S.H. and L.H. }\ 
the pituitary gland’. Fertilization of an 
ovum is also dependent upon the ic 
tion of the enzyme hyaluronidase, ¢u- 
ried in the head of the sperm and per- 
mitting the sperm to penetrate ‘je 
laver of cells or corona radiata 
rounding the ovum*! 
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Clearly, limitation of reproduction 
can be achieved at several points within 
a wide biological range. At one end 
of the scale is abstinence from sexual 
intercourse; at the other end, abortion 
and infanticide. Between the two ex- 
tremes, and granting that sexual inter- 
course takes place, conception can be 
prevented by interference with a long 
chain of events. At the point of sexual 
intercourse the entry of sperm into the 
uterus can be preve ‘nted, the usual ap- 
proach in most methods of contracep- 
tion. Sperm are either ejaculated out- 
side vagina, killed by 
cides, or blocked from the cervical « 
by a barrier. Even if 
enter the uterus, conception can still 
be avoided by preventing fertilization 
of the ovum: for example, by coitus 
only when no ovum is present to be 
fertilized. Interference with implanta- 
tion and proper development of a fer- 
tilized ovum is also theoretically pos 
sible; and finally, an implanted and de- 
veloping fetus may be removed by 
ibortion, surgic ally or otherwise in- 
duced, 
Absti- 
nence from sexual intercourse is, of 
course, an important factor reducing 
maximum fertility, especially among 

dolescents and young adults. Although 
effective biologically, motivation is 
a function of cul- 
ture, tradition, education and religion, 

id contrary to the inclination of most 
pormal individuals. 

Prevention of sperm from entering 
the cervical os during coitus can be 
hieved to a limited degree within 

framework of normal physiology 
Il. preventing the emission of semen 
ii'o the femal genital tract through 
\ thdrawal during coitus, or by avoid- 
ii + intercourse at specified times, the 

ythm method.” Although risking an 
ui wanted pregnancy, coitus interrup- 
t. is considered by Himes*' to have 
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had a significant influence on control 
of conception in’ Western countries. 
The basis of the rhythm method is 
that ovulation usually occurs only once 
during the menstrual cycle, and that 
women are therefore only fertile for 
2 or 3 days every month. Timing of 
coitus to occur only during an infertile 
period insures control over conception. 
Accurate prediction of ovulation time 
is essential to decision of when coitus has 
the best chance either of bringing about 
pregnancy or of avoiding pregnancy. 
The procedure requires neither drugs 
nor appliances, but does demand self 
study, self control and intelligence. For 
these reasons and because ovulation 
can occur at irregular times during the 
menstrual cycle’! clinical failures oc- 
cur’’, On the other hand, the rhythm 
method might well be effective as a 
mass measure to reduce birth rates; 
its efficacy when widely practiced 

« community measure is vet to be 
tested in the field although studies are 
under way’. 

Administration of excessive amounts 
of estrone” or stilbestrol’*"*, also 
progesterone*" or even the male hor- 
mone testosterone***, upsets the bal- 
ance of follicle stimulating hormone, 
luteinizing hormone, estrone and pro- 
gesterone and ovulation is prevented. 
None of these methods is satisfactory 
biologically or socially, although some- 
times effective for limited periods. At- 
tempts to produce anti-follicle stimu- 
lating hormone, anti-luteinizing 
hormone on the principle of a bacterial 
antibody, have had no appreciable suc- 


cess". A desert plant, Lithospermum 


ruderale, used by Nevada Indian wo- 
men causes temporary sterility when 
taken by mouth as an infusion. Ex- 
periments on mice show the drug 
to be effective’? presumably 
through direct neutralization of the 
pituitary gonadotropins: follicle stim- 
ulating hormone and luteinizing hor- 
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mone*; although the active principle 
has not been isolated. Radiation of 
the ovaries** prevents ovulation, a 
method along with surgical removal 
that is not only irreversible but has 
undesirable side effects, physically and 
emotionally. 

Drugs of the nitrofuran group, used 
in the treatment of seminoma (cancer 
of the testis ) also inhibit spermatogene 
sis**. Those tried thus far have proved 
impracticable; they produce nausea and 
vomiting in doses needed to stop sperm 
Tying the vas deterens 
is effective when permanent male ster- 


production”. 


ility is no objection. Properly performed 
through small incision, this minor op- 
eration causes no known interference 
with endocrine function but the pro- 
cedure is psychologically repugnant to 
most men. A condom or sheath cover 
ing the penis has been used for years 
as a mechanical barrier against sperm 
reaching the cervical os during coitus. 
The corresponding method in the fe 
male is a cap or pessary. 

Most cervical caps are used with 
some chemical spermatocide such as 
quinine, phenylmercuric acetate, soap, 
salt solution, sandalwood oil, alum. or 
a weak acid such as vinegar. Chemical 
spermatocides are applied as solutions, 
or incorporated in tablets or 
foam powders, or in a vaginal suppos- 
itory which melts at body temperature. 
All are unquestionably less effective 
than when used with some form of 
occluding pessary'™*. Foam tablets con- 
taining a spermatocide are a cheap 
and readily available contraceptive. 
Mass manufacture and distribution has 


proved practicable in Japan, although 


with indifferent acceptance socially™ 
Fertilization in the fallopian idle 
can be prevented in two ways, by cut- 
ting and tying the tubes or by oblitera- 
tion by 


uterus- 


Like vasectomy, the proced- 


cautery of orifices into the 
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ure may be useful in selected instances 
but scarcely on a population sc: ale. 

\ solution of common salt has been 
Pret to immobilize sperm and can be 
used to test the relative efficiency of 
spermatocides***; a 20% solution ap 
plied by tampon intrav iwinally on 20 
consecutive days has been shown to 
be not only harmless but of aid in 


cervical infections?**. For contracep 
tive purposes salt can be applied eithe 
in aqueous solution, or incorporated 
in a jelly. The jelly may be a commer 
cially prepared product, or made. of 
wheat or rice flour and water, cooked 
to reduce the starch to colloidal form 
and a harmless preservative added? 
The simplest procedure is to use salt in 
solution or in jelly on a tampon or pad 
applied vaginally at the time of coitus 
PREVENTION OF FERTILIZATION, IM 
PLANTATION AND ABORTION. Prevention 
of conception is still theoretically pos 
sible after sperm and ovum meet. Un 
certain evidence suggests the possibility 
of interfering the enzyme hvyalin 
onidase by use f phosphorylated hes 
peridine, aan preventing the sperm 
from entering the ovum*!. The prin- 
ciple is that the corona radiata cells 
surrounding the ovum can be pene- 
trated by the sperm only when hyalu 
onidase, present. in the sperm itself, 
is active. The drug is reported to be 
nontoxic in large doses when given by 
mouth®?: three tablets daily are 
quired and omission of the drug for 
{8 hours by either partner presumably 
permits fertilization to take place. The 
experiments on animals and Resiente b 


ings need to be repeated and enlarged 
Even if proved effective the proced e 
in its present form is unsuited to popu- 
lation use; no appreciable numbers ot 
men and women could be persuaded to 
take a tablet morning, noon and nig 
day after day for this or any other pur- 
pose. \ drug effective by mouth when 
Sea: once a month would be 
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practical, but has no immediate pros- 
pect of development. 

Even when fertilization of an ovum 
implantation of the 
vygote in the uterus is theoretically pre- 
ventable. Whitney and Burdick"? 
showed that administration of large 


has taken place, 


doses of estrogen to rabbits soon after 
ovulation was followed by disintegra- 
tion of the ovum. Aminopterin has the 
effect of interfering with metabolism of 
the zygote if administered within a 
few davs of fertilization, acting as an 
antifolic acid agent by obstructing en- 
zyme systems of the fetus. However, 
this drug also carries the danger of 
serious blood disturbance, and_ if at- 
tempt at destroving the fetus is unsuc- 
cessful, gross deformity would be a 
risk®*. At the moment the use of Amin- 
opterin for birth control is too danger- 
ous for practical use, even if admissible 
on legal grounds. A further suggestion 
is immunization against fetal tissue, 
through injecting an extract of Whar- 
ton’s jelly from umbilical 
Sanyal’ has produced evidence sug- 
gesting that oil of garden pea, pisum 
antagonizes Vitamin E, an 
important factor in implantation of the 


sativum, 


fertilized ovum in rats. 

By the time the zygote is actually 
implanted in the decidua any interrup- 
tion of further development is in the 
nature of abortion, whether surgically 
induced by medication. Many pat- 
cut medicines on the world market, ad- 
vertised as cures of “female irregular- 
ities” contain such abortifacient drugs 
as quinine, aloes and pennyroyal, drugs 
cither of themselves strong cathartics 
or combined with a strong cathartic. 
\l‘hough uncertain in action and a po- 
te tial cause of hemorrhage, abortifa- 
chit drugs are used commonly by the 
igvorant or unscrupulous. They ‘have 
no significant place in a_ scientifically 
de ised program for population control. 
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Clinical Application of Contracep- 
tive Measures. Differentiation of clini- 
cal application of a preventive measure 
or the practice of preventive medicine, 
from the practice of public health or 
mass prevention rests on the unit of 
observation and objective. The unit 
of observation in the first instance is 
the individual person, and the objec- 
tive is to convey to that person the 
most certain benefit within available 
technical knowledge. In application of 
mass prevention the unit of observation 

a population, all persons within a 
group, and the objective is through 
general use of the procedure to attain 
a result which represents significant 
effect on the group as a whole. Not 
all eligible persons participate, 
the effect need not be uniform nor of 
the same level as sought in preventive 
medicine, but enough people must par- 
ticipate and the effect be of sufficient 
quality that within computed standards 
a measurable benefit is demonstrated 
for the population concerned. 

Preventive services on a_ clinical 
basis are provided by practicing phy- 
sicians to individual patients or through 
agency of clinics, sometimes private, 
sometimes sustained by voluntary 
health agencies and sometimes pro- 
vided by official health authority. Fam- 
ily planning clinics are ani ilagous to 
clinics established for other medical 
purposes. Effectiveness depends on 
both staff and clientele and the objec- 
tive is the dispensing of medical serv- 
ice and preventive care to patients, 
individually; social consequences of 
the clinic activ ity are a secondary con- 
sideration. The clinic staff generally 


sees only a small, selected group of 
people and has little opportunity to 
appraise the total situation in which 
the clinic is set. Those who attend, do 
so largely on their own initiative, are 
usually not representative of the popu- 
lation as a whole, and commonly do 
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not include the persons who need the 
service most. 

Clinical voluntary contribution 
to the total preventive effort is not to 


and 


other 
intent 
initiative in 


this or any 
Nor is there 
individual 


be discounted, in 
health 


to discourage 


endeavor. 
seeking or practicing health measures. 
Clinical evaluation is indeed the first 
step in deciding that a preventive is 
justifiably to be introduced among gen 
health Often- 
times the services prov ided are super 
ior to those possible by mass measures, 
brought out. Modern 
public health recognizes a contribution 
by the individual as well 
society in furthering health activities. 
[In many situations the load is simply 
SO great that society is compelled to 
take the main responsibility. These 
principles as applied to population con- 
trol are illustrated by the 
of Bombay. 


eral public measures. 


tor reasons to be 


island city 


Voluntary 
birth 
lished 


Vy organization supporting 
control activities is 


Bombay; the 


long estab- 


city is also one 


of the few metropolitan communities, 


anywhere that incorporates family 


planning clinics within its official health 
department as a feature of work in 
maternal and child health. Working at 
the same rate as did the seven of 1951. 
a minimum ot 1050 family planning 
clinics would be required, with 3,000.- 
QOO visits to married women each vear 
by health visitors, if the birth rate 
were to be from 50 per 
1.000 per = a_ theoretic: ally de 
sirable level of 25 per 1,000 per year, 
still well we the death rate. 
plication of 


decreased 
year 


The ap- 
contemporary — clinical 
methodology is manifestly inadequate 
in attempting to bring reasonable ap- 
proximation between birth and death 
rates, despite there being only about 
240,000 women of childbearing age in 
Bombay proper. 
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as through 
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Family Planning as a Public Health 
Procedure. The 
parts of the world 
people; just what are the 


existing evidence is o! 


with too mam 
boundaries 
there 

determining 
qui antitative ‘ly the extent of excess. Wel 


inadequately defined, nor is 
satisfactory formula for 
documented facts show that, given tim 
and over long periods, powerful, 
lentless social anc forces will 
right the situ 
disability 
that artificial means have 
to inhibit the 
the desired asymptote at 
le vel. 

The clinical approach through indi 
birth 
clinics under present conditions reac hes 


CCOMOMIC 
ation. The costs in deaths 


and social ordeal are such 
been sought 
process, to bring about 
an earlier dat 
and a lower 
vidual initiative and contro! 
too few people to make an impress on 
the larger 
of procreation; 


process, the natural histor 
it depends too much 
on education social 
their 


opinion has been advanced that condi 


change, by 
nature of slow evolution. The 
tions in many places are such as to 
warrant bringing into play the fore 
of common effort, through society, with 
existing public health organization th 
logical agency. 

lt is plain that wherever the human 
host cohabits and procreates, there is 
a potential towards extinction at one 
extreme 
other. 
tial to survival becomes a threat onl) 
of natality ste adily CX 
force of mortality for a sufli- 
cient time to be bevond the 
the land and the 


the number of 


and overpopulation at the 
The power of procreation essen 
when the force 
ceeds the 
powel if 
economy to supp rt 
human beings in that 
area, 

The suggested means to meet such 
a situation is compatible with usual «n 
public health. The pract il 
objective is to reduce the incidence ot 
a disease or disability to a 
marking a satisfactory © 0 
equilibrium between oppos 


deavor 


reasona!le 
minimum, 


logic 


ll 
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host and environment. The aim in this 
instance is not to reduce local or world 
populations to 19th century levels but 
rather to acquire balance between num- 
bers of people and the resources to 
support them. 

The history of tuberculosis in’ the 
United States points up principles 
which aid in appreciating the present 
problem of overpopulation. The illus- 
tration is pertinent because few would 
attempt to distinguish that part of the 
present favorable situation which has 
come about through social and eco- 
nomic progress and that due to medical 
public health and biological effort. The 

same two forces are seen to be active 
in ~~ ms of population. At any rate 

and in respect to the biologic compo- 
nent, eae 10 vears elapsed from dis- 
covery of the tubercle bacillus in 1882 
to appreciation that tuberculosis would 
only be really controlled when both 
clinically sick and early infective pa- 
tients were discovered and_ isolated 
from the rest of the community'®. The 
initial approach was through hospital 
beds and clinics. Essential as they are, 
of themselves they failed to bring tu- 
berculosis under control, while patients 
vith open infection remained undiag- 
nosed and, unknown even to them- 
selves, continued to infect new suscep- 
tibles. The emphasis changed, and with 
uccess, to a community approach, 
ased on tuberculin testing, Roentgen- 

‘iv surveys and other epidemiologic 

rocedures directed towards case find- 

¢ within a total population. Bone 

id gland tuberculosis would not have 

rtually disappeared, had it been left 

clinics and hospitals to treat pa- 

‘nts. Recognition of the disease, its 

uses and the means for prevention 

sed the way for the powerful forces 
social progress. The analogy is worth 
essing. 
In thinking and basic knowledge of 
uses and kinds of overpopulation, 
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the world in 1954 is in much the same 
position as it was late in the nineteenth 
century in relation to many communi- 
cable diseases. A problem is known to 
exist, but detailed analysis of specific 
situations has hardly begun. Not even 
a satisfactory definition of the clinical 
case of overpopulation is at hand. Oth- 

health conditions once both mys- 
terious and intractable, yellow fever, 
tuberculosis, syphilis, are now in many 
places under control; first through de- 
rivation of the fundamental knowledge 
to be had from the laboratory, then 
adequate clinical trial, and finally ap- 
plication to community purposes 
through field study, epide ‘miologic an- 
alysis, definition of cause as a mass 
phenomenon, and eventual administra- 
tive action suited to a specified need. 

The same general scheme would 
seem helpful in problems of overpopu- 
lation. The time table is likely to be 
of much the same order, a number of 
generations. To piece together and 
to evaluate the factors which cause 
overpopulation: primi arily social and 
economic but including all the suc- 
cesses of medicine and preventive med- 
icine: and the design of control meas- 
ures on the basis of that evaluation 
appears fundamenti al. Analysis through 
direct observation in the field by con- 
trolled study has the promise of dem- 
onstrating where effort and money can 
be spent to best advantage; w ithout 
it there is likelihood of dissipated re- 
sources and lost time, and currently 
time would appear as the crux of the 
problem. 

In the major attention to numbers, 
other features of population manage- 
ment are often lost to view. Population 
control is aimed not only at limiting 
the quantity but improving the quality 
of a population. The prospect is that 
the incidence of stillborn*®, congenitally 
deformed*** and prematurely born in- 
fants'', the so-called human wastage, 
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can be measurably reduced by the re- 
sultant greater medical supervision to 
wanted pregnancies maternal 
health before and during pregnancy*”. 

The social and economic values in- 
volved in increase or decrease of num- 
bers of people an established 
optimal level are amenable to measure- 
ment by the same field methods; the 
assumption is usual and indeed rea- 
sonable that with fewer people and 
the same resources life would be better. 
Factual proof has not been developed 
nor the extent quantified. 

Infertility is a reciprocal considera- 
tion, not to be accepted gratefully as 
nature’s contribution to the dominant 
interest of lesser numbers but rather 
as a factor contributing to unequal dis 
tribution of social responsibility. As- 
sessment of causes and the means for 
remediation would seem an inherent 
part of population study: and aside 
trom intertilitv as a factor in judging 
results of population control, whether 
it is representative of lesser children 
per family or more families 
children. 

An Epidemiologic Approach. If s 
ciety is to take active part in ni en 


without 


ful efforts to control populations and 
chooses its established agency of pub- 
lic health as the means, the discipline 
of public health in assuming that obli- 
gation will advisedly proceed on the 
basis of experience in other health 
matters and by use of tried te chniques. 
The basic procedure of public health 
is well defined**; first, diagnosis of the 
situation and analysis of causation, then 
an administrative program formulated 
“aah that knowledge. Epidemiology, as 
the diagnostic discipline — of public 
health, would seem the point of de- 
parture. A description of the epide- 
miologic method not presented; 
other sources are available*":***.74", The 
immediate concern is with modifica- 
tions to the particular purpose. 


MEDICAL SCIENCI 


The first requisite is to establish the 
existence of overpopulation in a given 
region. To know that, and existing 
criteria are highly indefinite, and to 
appreciate that the remedy IS popula 
tion control, is insufficient information 
upon which to base a control program 
The nature and contributing factors 
of the situation must be defined in 
terms of time, place and person; what 
persons are suffering from overpopu 
lation, where, when and why; the data 
will vary from place to place. Demo 
or; iphic questions are to be 
only in terms of specified environments 
and specified hosts, bv field study and 
by suitable comparisons, for the likeli 
hood of absolute answers is as little as 
with disease. It is easy for Americans 
to contemplate the plight of over 
crowded India or Puerto Rico and 
overlook states of the Union that may 
be increasing precariously fast: also 
that two states, to their scientific dis 
credit and civil-rights shame, have an 
tiquated laws that make illegal th 
giving of contraceptive advice even by 
physicians. 

Recognition of Oy 
erpopulation exists when a population 
is expanding faster than the economy ot 
the area can be enlarged to provid 
adequate support, and especially as it 
drifts towards predatory warfare, as 
were Germany, Italy and Japan in thi 
1930's. This definition begs the ques 
tion of what is adequate support; f 
the family and the country; and wh 
is “drifting towards predatory wartare 
Differences exist according to local 
accepted standards of health, housin 
clothing, food, and in relation to « 
mate and other features of the physic 
environment. When total  availab 
calories per person progressively fi 
over a period of years to a dangerous 
low level, while unemployment, nu 
ber of people and_ political fom« 


st 
ol 
\\ 
cl 
W 
st 
\ 
te 
tI 
] 
! 
I 
( 


PREVENTIVE MEDICINE 


. then clearly a state 
of ove rpopul: ition is present. 


steadily increase 


\ diagnosis of overpopulation — is 
made in the face of a persistently 
widening demographic gap combined 
with an economic gap between total 
population id neces- 
sary to support that population. The 
diagnosis is easier to prove in_ retro- 
spect than in the present; much of the 
world is fully populated at the moment 
and some overpopulated. Within a 
whole country, local areas of abun- 

lance Way be found among poverty- 
stricke n suburbs of a ci ipital city. Con- 
versely, within a country not overpop- 
ulated at the moment, areas exist 
where the population is increasing 
faster than the local economy is able 
to support them: in parts of the Ken- 
tucky mountains of southern United 
States. Emigration to other parts of 
the United States is freely possible, and 
except in a few instances: the Puerto 
Rico and Harlem, New York City area: 
the situation of local overpopulation is 
less serious than in an Indian area 
with similar conditions of demography 
ind economics. The local problem in 
india is set within the context of a 
larger situation of overpopulation and 

less favorable production and _trans- 
portation than in America. Hence the 
decision as to overpopulation is in re- 
spect of a cohesive economic area; and 
vithin that area the direction and rate 
of change of the economic. situation 

d of the total population are to be 
determined, Change in total population 
is the difference between births and 
deaths plus or minus an emigration 
f.ctor. Knowing these variables an 
o»inion may be risked on the presence 
0: absence of overpopulation on the 
of favorable or unfavorable 
.anges in socio-economic status. The 
© \gnosis of overpopulation is still only 
ovinion but it has more weight when 
r ‘ec and direction of changed economy 
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in relation to population are factors 

decision. One of the better meth- 
ods of estimating socio-economic status 
is average daily caloric food consump- 
tion. 

Once an area is fairly designated as 
overpopulated, a smaller area within 
the larger limits may be isolated and 
tested for similarities and differences, 

relation to the whole and to other 
areas; with proof that it is representa- 
tive, the smaller area serves as a man- 
ageable sample within which to pur- 
sue further information. 

For demographic purposes the rate 
of increase is an index of the seriousness 
of the state of overpopulation. Areas 
with the same crude rate of increase 
may have important hidden differences. 
Dublin, Lotka and Spiegelman'> point 
out that the observed rate of natural 
increase depends on the age distribu- 
tion of population, a factor influencing 
both death and birth rates. An older 
population has a preponderance of its 
population in the age groups w ith high- 
er mortality, and a lesser proportion 
in reproductive age groups. To correct 
for this, a net re production rate is com- 
puted which takes into account age, 
specific birth and death rates, and gives 
the ratio between total females of 
productive age in two succeeding gen- 
erations. A close approximation to the 
net reproduction rate is obtained by 
dividing the ratio between children 
1 to 4 vears and adults 15 to 44 vears, 
by the ratio of the same age groups 
in the life table of that area. The im- 
portance of this calculation is brought 
out by the example that a crude rate 
of increase of 1% in a country with an 
old population, such as New Zealand, 
may represent a greater potential 
growth than a 3% crude rate of natural 
increase in a country with a young dis- 
tribution such as India. The crude rate 
of natural increase illustrates what is 
happening at a prescribed time. The 
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information is enhanced in value when 
the trend of natural increase is known. 
Not only is the present situation known, 
but also the capability of getting bet- 
ter or worse. 

FAMILY OVERPOPULATION. Knowing 
age and sex-specific birth and death 
rates'*, calculation is possible of the avy 
erage number of children per married 
woman y to reproduce the 
present population in the next genera- 
tion. For the United States in 1920 the 
average was 3.15. It is to be made clear 
that this is an average. 


necessary 


Two neighbor- 
hoods may be conceived as having the 
same number of married women of 
childbearing age. In the one instance 
the distribution is a uniform family of 
4 children. In the other neighbor- 

50% of married women have no 
and the families 
trom 5 to 10. If economic circumstances 
are the same in the two neighborhoods, 
the level of population would be the 
same, but with great differences in the 
strain imposed on individual families. 
The conclusion follows that overpopu- 
lation or underpopulation of a family 
can not be determined without refer- 
ence to the community as a whole. Giv- 
en the general rate of natural increase, 
a workable idea of which families are 
overbreeding and which underbreed- 
ing may be obtained by counting fam- 
ilies according to age of mother and 
number of children. 

Biologic Efficiency and Social Ac- 
ceptance of Contraception. The first 
requisite to community use of any con- 
traceptive device or drug, that of bio- 
logic efficiency, 


9 
or 
hood, 


children, remaining 


is established and meas- 
ured by laboratory te chniques, sup- 
plemented by clinical trial. Such tests 
do not prov ide the practical answer, 
for the level of accomplishment under 
community use needs now to be de- 
fined; it is inevitably lower when used 


by a population of lower aver: ige in- 
te lligence and motivation and lacking 
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medical control 


careful 


the original 

Many instances are 
thoroughly sound health measure 
dered ineffective or valueless through 
failure or disinclination of a people to 
accept it. With contraception, accepta 
bility is a issue. A 
graphic examination tor 
involves little 


on record of a 


ren 


major roentgeno 
than time and i 
convenience. Family planning 
on the fundamentals of life, 
and habit, religion 


and all manner of 


more 


on custom 
and moral attitude 
social and anthro 
pological influences. It is a continuing 
operation. To immunization 
diphtheria, at the 
most once every few vears, is a simpk 


accept 
against smallpox or 


matter compared w ith the decision of 
a young couple to practice a preve ntive 
procedure they 
tercourse. 


every time have in 
interrelated. A 
method with low biologic effectiveness 
field 
even if universal acceptance could be 
had, and the 


fectiveness is the 


The two factors are 


is scarcely worth testing in the 
is true; end 

resultant of the two 
forces. Neither need reach an optimal 
level to give the desired population 
effect. A biologic effectiveness of SO 
reduction of pregnancy rate from th 
norm of 80 pregnancies per 100 wom 
un years, 


reverse 


in association with a_ social 
acceptance of 70%, is sufficient to ac- 
complish a decline in birth rate by one- 
half. 

PREGNANCY RATE. Of 
population control, the quality most 
reliably measured in human beings is 
biological effectiveness: which is to s: 
its physiological effectiveness less cr- 
rors introduced by occasional vo! 
untary risk of pregnancy, by lack of 
proper understanding on how to use 
the method, and other 
Tietze®! terms this 
Even this crude had _litiie 
value until Pearl*® determined the « 
pected number of pregnancies per hi 


methods for 


similar errors. 
“use-effectivenes 
measure 
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dred years of woman exposure. The 
calculation of exposure time takes into 
account periods of pregnancy and ab- 
sence of husband: then the pregnancy 
rate is total number of conceptions 
1200 over total months of exposure, 
with sufficient numbers to give. statis- 
tical significance. This method es- 
sential in determining relative values of 
different methods of population con- 
trol. 

For women using no method of con- 
traception the rate works out at an 
astonishingly constant figure of 60 to 
SO pregnancies per hundred woman 
vears of exposure, regardless of age". 

EFFECTIVENESS OF CONTRACEPTION. An 
effect of contraception on fertility has 
been inferred from changes in_ birth 
rates in countries such as France, Hol- 
land, and the United States. Pearl", 
Tavlor®? and others in contrast to a 
computed normal expectancy of 80 
pregnancies for each 100 vears of ex- 
posure to pregnancy, have determined 
in western countries 
to 12, 6 or less by use of contracep- 
tives. contraception is 
often no more than 70% successful, 
whereas proper instruction raises the 
level to 90 to 95%!. Persons of higher 
social status commonly practice con- 
traception more effectively than those 
of lower social status?. 

Of the two principal determinants in 
success of techniques of contraception 
turned to general community use, that 
t biological efficiency has greatest 
romise of precise me asurement. That 
social acceptance seemingly bears 
he greater weight. As in other fields 
vhere the social component enters 

irgely into considerations of environ- 
ent, there is also suggestion of more 
\ifficulty in exact evaluation?®. 

Social Factors Influencing Fertility. 
trong social forces operate in every 
ciety, sometimes to discourage maxi- 
ium fertility and sometimes to pro- 


MEDICINE 


AND EPIDEMIOLOG) 
mote it. These forces act mainly 
through unconsciously expressed atti- 
tudes and assumptions; an extensive in- 
vestigation of their nature in a selected 
urban American population has been 
made in Indianapolis™. Because of the 
unwritten rules of the society in which 
an individual finds himself, the impul- 
sions of tradition are not often probed, 
analyzed, questioned or disturbed. The 
whole concept and practice of monog- 
amy, as fundamental and desirable as 
it is, is in point. Nationalistic feelings 
play a considerable part in encourag- 
ing fertility, especially in societies like 
Musalind’s Italy with desire for large 
armies to accomplish political-economic 
ambitions. 

The incest taboo which prohibits 
sexual intercourse between members of 
a family other than husband and wife 
is among interdictions on association of 
males and females which discourage 
maximum fertility; it is widely accepted 
throughout the world. Taboos on pre- 
marital intercourse and adultery are 
not so widely observed****. Purdah is 
a particularly strong de velopme nt of 
the last two. Prohibition of intercourse 
tor appreciable periods after childbirth 
is also fairly widespread. 

EARLY MARRIAGE AND REMARRIAGE. 
By observations on 19,747 white and 
1.853 Negro women not using contra- 
ceptives, Pearl’? showed that women 
do not become less fertile as they grow 
older. Median pregnancy rates for 
seven age periods demonstrated the 
chances of becoming pregnant as prac- 
tically the same during the whole of re- 
productive life. The results have sup- 
port in observations of Lorimer and 
Osborn** on numbers of children born 
to couples in England and Wales whose 
marriages took place between 1851 
and 1871, both mother and father sur- 
viving in 1911. The data show no mark- 
ed reduction in size of family until 
age of wife at marriage is over 30. In 
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the Austrian Alps the average age of 
women at marriage is more than 35 
vears, but the number of children not 
infrequently ranges from five to ten. 
In Kaupur, India, the effect of marriage 
at an early age is to reduce fertility. 
On an average more children resulted 
when the woman was 21 vears old at 
marriage than when she was 15". 
Taboo on remarriage of widows. is 
a special feature of Indian social cus- 
which sacrifice of 
widows on the funeral pyre of the hus- 
band, formerly the ultimate ex- 
tension. India, in 1931, had 26 million 
widows, of whom 19 million were Hin- 
dus, and thus would presumably bear 


tom, of suttee, or 


Was 


no more children. The resulting rate 
of 15 widows per thousand female pop 


ulation, is to be compared with 7 per 
thousand in England of the same date’. 

RELIGIOUS FACTORS. Religious attitudes 
may serve as powerful restraints or 
encouragements to conception. At least 
two major religions hold celibacy as a 
religious ideal; Roman Catholicism for 
priests and nuns, Buddhism exalting a 
celibate priesthood in Tibet®’. The so- 
cial effectiveness of celibacy, of course. 
depends upon the percentage of the 
population that undertakes its practice 
and the birth rates of those who do not. 
On the other hand, religious beliefs 
also motivate people towards fertility. 
Belief in procreation as a part of re- 
ligious duty, or “dharma,” is only one 
of the Hindu concepts which encour- 
age fertility; another is the necessity 
to have a son to officiate at the funeral 
rites of the father. 

DESTRUCTION OF CONCEPTUS. Social at- 
titudes also determine whether abortion 
and infanticide have any place in pop- 
ulation control. Induced abortion is to- 
day an important measure of control 
in Japan and at various times has been 
so in Germany, Russia and _ other 
countries. Infanticide has been prac- 
ticed in Spartan and primitive cultures 
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for such reasons as plural births, de 
formity, and illegitimacy. Attitudes to 
ward infant care and disease, in gen 
eral have an important effect on infant 
mortality, the checks 
to overpopulation. 

CLAN sTRUCTURE. Strong family ties 
such as the extended kinship system 


one of natural 


of the Indian joint family, are a pow 
ertul fertility. In 
un agricultural or frontier society, chil 


social incentive to 
dren we a definite economic asset. to 
help with chores, hunting and care of 
animals and crops. The custom of con 
after the 
posed wite proves herself to be tertile 


tracting marriage only pro 
is an illustration of the importance of 
children to many agricultural peoples 
High infant mortality is a direct en 
couragement to fertility. 

In Western 
probably determine family size more 


communities women 


than do men. In other societies, es 


pecially of the joint family system, the 
man and the male side of the family 
have much the stronger voice, in Cev 
lon and Puerto and in much 
of India. Society and important mem 
bers of the clan. with their moral code 
affect the 


sexual behavior of both man and wom 


and religious ideas, also 


an: hence the need to determine for 


each culture which person or pet 
sons carry determining weight in thes 
decisions, and what is the general pat 
tern within a homogeneous group 
There is no gainsaying that only. the 
woman has a baby, but under present 
conditions contraception is satistactorih 
practiced only when man and womat 
cooperate, 

The primarily sociologic influences o1 
population control are the taboos ex 
erted on family and adolescents, celi 
baey, late marriage, and tacit discow 
agement. of families, wheth« 
by widows or widowers. A strong cla 
structure, on the other hand, is a stim 
ulus to fertility. 


second 
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The Problem Posed. The procedural 
challenge twofold, to 
from among existing methods of con- 


today is select 
traception those of merit, weighing in- 
and limitations by laboratory 
and clinical experience; and 
secondly, to implement a selected plan 
of action to determine applicability to 
community The justification for 
effort presented; limit 
of population is a need of society, and 
than a benefit to the individual. 
structure of public health 
the mechanism to 
ccomplish the objective. \ develop- 
ot community ap- 
proach, an of biologic effici FENCY 
the and 
ppraised expectation of probable re- 


dications 


evidence 


usc. 
hi iS been 


more 


is believed logical 


ment method in 
assay 
under chosen conditions. an 
sults are ert requisite to organiza- 
administrative program. Only 


thus are wasted effort and dissipated 


tion of 
funds to be avoided. 

Summary and Conclusions. Overpop 
lation is a global problem. Communi- 
ations, transport and trade have made 

the world a unit, a single epidemiologic 
niverse. Overpopulation in one region 
r continent is the concern of all others, 
smuch as pandemic disease; the main 
in timing. A pandemic of 
iifluenza spreads and is finished. A 
indemic of births is none the 

il, and the effects last a long time. 

\lankind has the obligation and duty 

aim at a balance between numbers 

people the necessities of life 

a context of optimum health rather 
than survival. Man also has the, 

illenge to attack the causes of famine 

d predatory war to which ove rpopu- 
tion contributes strongly. 

Modern public health has had mani- 
fest in lowering death rates. 
‘1c result in many places is a lost bal- 

» between births, deaths and ma- 
ial production. The gains made 
halth are endangered. The. situation 
for concerted energetic 


lifterence is 


less 


and 


mere 


success 


Is 


as 
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action in remedy of birth rates as that 
turned toward deaths two generations 
ago. 

The areas of immediate concern are 
where concentration more sur- 
vival than attainment of health. In the 
greater part of whole countries, India, 
Indonesia and Egypt, health is a luxury 
which few to afford. Lesser 
pockets of excessive numbers are to be 
identified in all continents and in most 
countries, overriding the power of the 
people to support themselves. 

The aim of population control is 
more than mere attention to numbers. 
Control of numbers will be successful 
only if it results in a better quality of 
human life. Some qualities of human 
lite are measurable by vital statistics: 
infant mortality, pregnancy wastage, 
nutritional status, infertility, sick- 
Less rates; others are quantitatively de- 
terminable through expression in social 
and economic terms; still others, those 
of the spirit, are less readily defined 


is on 


are able 


but nonetheless real. 

The practical affair of the moment is 
whether birth rates can be reduced 
on a community basis through planned 
action. An accurate diagnosis of the 
situation believed to be the first 
consideration. This presentation offers 
the epidemiological method, — long 
proved in approach to other health 
problems, as a possible means to that 
The 


dis- 


is 


Relevant facts are necessary. 


of 


end. 
nature those facts has been 
cussed. 

The second step is a critical assess- 
ment by field trial of available tech- 
nical measures for limiting conception, 
determining for whole populations ob- 
served effectiveness in reducing rates 
of birth and promoting health and 
social status. The worth of a method 
under these conditions, and the extent 
to which it is acceptable to a popula- 
tion are critical facts to be determined. 
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The Inhibition of the Succinic Oxi- 
dase System by Coproporphyrin. 
GeorcE D. Lupwic, M.D. 
Foundation of Biophysics and Dept. « 
Medicine, Univ. of Penna). =e 
were made of the effects of crude diph- 
theria toxin upon the succinic oxidase 
(succinoxidase ) system of a Keilen- 
Hartree preparation of heart muscle 
particles. This system is comprised of 
the entire asse mbly of enzymes through 
which hydrogen (or electrons) are 
transferred from the substrate, succin- 
ate, to molecular oxygen. The well- 
defined absorption spectra of the 
cvtochromes are modified by inhibitors 
which react with one of these com- 
ponents, enabling one to determine the 
site of block of oxidation and reduc- 
tion with rapid spectrophotometric 
methods. Carbon monoxide, and cya- 
nide, which combine with cytochrome 
oxidase and antimycin-A and dimer- 
capto-propanol (BAL), both of which 
presumably react with Slater's factor 
to produce a block, served as controls 
to compare with diphtheria toxin. The 
crude toxin was found to have no 
demonstrable direct effect on any of 
the components between Slater’s factor 
and cytochrome oxid: ise, In agreement 
with Pappenheimer’s conclusions (J. 
Gen. Phys. 35, 738, 1952). 

However, minute quantities of the 
crude toxic material caused a marked 
inhibition of the respiration of the 
heart muscle succinoxidase system, as 
measured polarographically with a 
platinum micro-electrode, and mano- 
metrically with the Warburg method. 
Further study indicated that this effect 
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in the 


substance 
crude filtrate, not by the toxic protein. 
Heavy metal and hydrogen ion effects 


was caused by some 


were excluded, and the porphyrin 
which accompanies — the 
toxin in diphtherial growth medium, 
was suspected of having caused the 
inhibition. 

Spectra of the crude filtrate and the 
changes 


constantly 


induced by various solvents 
agreed in all respects with those ob- 
tained with pure coproporphyrin. No 
pyridine hemochromogen was formed, 
excluding the possibility of a heme be- 
ing present. Gray and Holt (J. Biol. 
Chem., 169, 235, 1947) proved 
conclusively that the 
creted by diphtheria bacilli is mainly 
coproporphyrin IIT. 

Since the coproporphyrin was  sus- 


have 
porphyrin ex- 


pected of causing the inhibition the 
experiments were repeated, using pure 
coproporphyrin III, and the previous 
findings confirmed. The spectropho- 
tometric studies had suggested, by ex- 
clusion, that succinic dehydrogenase is 
the enzyme inhibited. A competitive 
type of inhibition, analagous to that 
obtained with malonate, 
possible, because of the two carboxy] 
groups in rather proximity to 
each other in coproporphyrin. How- 
ever, quantitative studies attested to a 
non-competitive type of inhibition. In 
a Lineweaver-Burk plot of the data, 
both the slope and the intercept of 
the straight line were increased in the 
presence of inhibitor. Micromolar con- 
centrations of coproporphyrin produce “d 
the effect, and a linear relationship be- 


was considered 


cl se 


> 
| 
| 
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tween inhibitor concentration and per- 
centile inhibition was obtained. 

More specific studies of the dehydro- 
genase portion of the enzyme chain 
were made by of two methods 
which measure mainly succinic dehy- 
drogenase activity, namely: (a) 
measurement of oxygen 
sumption, methylene 
hydrogen acceptor, 


use 


man- 
con- 
blue as 
and (b) spectro- 
the 


ometric 
using 


measurement — of 
ferricvanide. In both 
cyanide was used block 
cytochrome oxidase. Coproporphyrin 
produced inhibition in each of 
above methods, lending support to the 
hypothesis that succinic dehydrogenase 
is the site of the inhibitory action. 

This finding suggests a possible clue 
to the etiology of some of the symptoms 
and pi athological lesions of acute 
porphyria, a disease characterized by 
recurrent attacks of abdominal pain, 
neurological manifestations, high blood 
and urinary excretion levels of copro- 
porphyrin. The neuropathological le- 
sions of fatal cases have been variable 
in distribution and nonspecific in 
character, similar to those induced by 
Schwartz has found large 
mounts of porphyrin accumulated 
nerve animals with experi- 
mentally induced porphyria. Although 
it is not known whether an intracellular 
block of a re spiratory enzyme cycle can 
produce pain, the possibility 
Metabolite accumulation, 
y induced by a totally dif- 
erent mechanism, has been invoked to 
xplain the pain so common with cer- 
ain ischemic vascular diseases. 

In lead poisoning, which presents 
iany of the clinical features of acute 
orphyria, there is also a high copro- 
orphyrin level. It is an intriguing 
juestion whether the pain and neu- 
logical lesions of the two conditions 
‘ight be similarly caused. Obviously, 
iis does not imply that the increased 


photometric 
reduction — of 
methods 


tissue of 


seems 
reasonable. 
presumably 
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coproporphyrin is the primary detect 
in either condition. 

This is a preliminary report and the 
physiological implications mentioned 
are obviously highly speculative. Space 
does not permit discussion of a number 
of factors that might be mentioned in 
favor of, or in opposition to, such an 
hypothesis. Furthermore, the possibility 
has not been excluded that the effect 
noted is a nonspecific inhibition of the 
succinoxidase system of the type de- 
scribed by Slater for bile salts and some 
other substances. A more specific 
mechanism seems to be favored by the 
hnding that micromolar concentrations 
of coproporphyrin produce the effect. 
However, more study is needed to 
justify this conclusion. 

Correlation of Proteolytic Activity 
of Canine Pancreatic Secretion with 


Its Protein Nitrogen Content. Simon 
A. Komiarov, Pu.D., M.D., Hertan 
SipLer, A.B.. AND Harry SHay, M.D. 


(Fels Research Institute, Temple Uni- 
versity School of Medicine). In con- 
tinuation of a — viously re ported study 
(Fed. Proc., 9, 72, 1950), several series 
each consisting of 4 to 6 specimens of 
canine pancreatic juice after activation 
with Kunitz enterokinase were an- 
alyzed in serial dilution experiments for 
proteolytic activity by the methods of 
(1) Anson and Mirsky, (2) Tomarelli 
etal., (3) Mett, (4) Friedman and (5) 
our modification of the latter’s method. 
The specimens were obtained by can- 
nulation of the major duct, from a 
Pavlov-Babkin fistula, from the same 
dog on different days during the third 
hour after a meat test meal. These 
had no activity prior to activation. The 
same dilutions were used for all meth- 
ods in each series. Only with Mett's 
method were the accepted units of 
activity (mm*.) proportional to the en- 
zyme concentrations, while with the 
others the regression of units [Trypsin 
units and monomolecular constants 
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methods (2) (4)] on protein nitrogen 
significantly curvilinear. 
rithmic transformation in all cases re- 
sulted in linear relationships with nor- 
mal distribution of the residual error 


(chi square homogeneity 


were Loga- 


tests), thus 
providing adequate basis for covar- 
The results of the latter 
showed that the experimental (intra- 
ranged trom 8.10% of the 
(5) to 25.19% (4), while total 
errors were in the range from 12.60 to 
3 In all three series 
ditterences of the means trom regres- 
sion values were significant 
ratios test ) 
Variation 
total when 
conditions of stimulation were virtually 
identical, while current opinion is that 
they should be constant. Significant 
differences also found between 
regression coefficients, perhaps indi- 
different content of inhibitory 
substances. In other studies (unpub- 
lished) similar significant differences 
were found also proportion of 
lipase total protein nitrogen. 

The in vivo Measurement of Cere- 
bral Fumarase Activity in Diabetic and 
Non-diabetic Humans. W. 


iance analysis. 
class ) error 
mean 

5.33%, respectively. 
( variance 
indicating that significant 
proportion ot proteases to 
nitrogen 


occurred, even 


were 


cating 


SACKS, 


Pu.D., P. Novax, M.D., ann H. A. 
SHENKIN, M.D. (Dept. Research, 
Medicine and Neurosurgery, Albert 
Einstein Medical Center, Southern 


Division). A general method for the 
in vivo study of human brain enzymes, 
with fumarase as a specific ex: imple, is 
described. 

A control cerebral blood flow (CBF ) 
determination was obtained, using the 
nitrous oxide technique (Kety and 
Schmidt, J. Clin. Invest., 1948). Over 

period of 50 minutes a sterile 3.5% 
solution of sodium fumarate solution 
was administered, raising the blood 
level to at least 100 mg. per 100 cc., 


Erratum: 


Composition of Tubule Fluid in the Kidney 
Bort, PH.D 


In the January issue, page 102, the title of the first article should read 
of Necturus. 


insuring maximum fumarase activity 
and sufficient to provide arteriovenous 

A-V) differences large enough to be 
analyzed. A CBF determina 
tion was done after the completion ol 
the infusion of the Blood 


determination 


second 


fumarate. 
samples for fumarate 
were taken just before and during the 
second CBF 


and venous blood samples drawn simul 


study. Six sets of arterial 
taneously were obtained, three samples 
during the infusion and three atter 
the infusion was completed, 
utilization (CMR 


Fumarate ) expressed in mg. 


Cerebral fumarate 
ot fumar- 
per 100 gm. of brain per minute 


was obtained using the formula: 


CBI 0 
CMR Fumarate 
100 | 


where (A-V 
100 cc. of 


pressed in cc. of 


is expressed in mg. pet 
fumarate and CBF is ex- 
blood per LOO gm. of 
brain per minute. T is total time from 
the start of the infusion to the drawing 
of the last specimens. 

The CMR 
diabetic patients ranged from 
5.2, with a mean value of 1.1. 
patients (7) gave 


Fumarate in 10.) non 

1.6 to 
Diabetic 
mostly negative 
values; that is, most of the venous levels 
were higher than their corresponding 


arterial levels. These latter determin 
ations ranged from 1.0 to 4.2. with 
a mean value of 1.1. These differ 


ences in fumarate utilization betwee 
diabetic and non-diabetic patients wer 
statistically significant (P<0.02). Al 
though a definite explanation is no! 
vet possible, the lowered utilization o 
fumarate by diabetic patients woul 
seem to indicate block in th 
usual tricarboxylic acid, or an alternat 
oxidative pathway in the 
both. 


some 


brain, ¢ 


Electrolyt 
HYLLIS 


A Preliminary Study.° 


j \-Vo at 


